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Introduction 


Art that Looks You in the Eye: Hybrids, 
Clones, Mutants, Synthetics, and Transgenics 

Eduardo Kac 

As lias bren the case wiih erery new médium, (rom radio lo video, from Computer to 
telecommunicatiom, tlse tools and protestes oí biotechnology opened up unptecedented 
possibilities for art. Further, contemporary biotechnology lias had the cultural eflect of 
enhancing society's awareness of traditional bioeechnology. The oíd method is quite 
plainly rrpresented by bread, clseese, beer, wine, and vinegar, and by tlse hutsdreds of 
breeds of animáis and hybrid planta commonly found worldwide. such as dogs and roses. 
Tlse contemporary apptoach is rendered more oc less obvious when countrses reject, de- 
bate, partially accept. label, or silently embrace genetically moditied foods, one of tlse 
most Isotly contested topics brought to the fore by tlse bsotech industry. It is no* clear 
what are tlse benefits, if any, to tlse consumer and wlsether there can be sersous environ- 
mental consequences. Likewise. developments in genomics, such as tlse Human Genome 
Project, and subsequent research in proteomses, to reveal and study the tliree -dimensional 
structure (and functionality) of proteins, bring witls them the potentul of importan! social 
benefits as well as the ltorrilying specter of what 1 cali a genocracy, that is, a govemment 
that conducta social policy (privacy legislation, public Isealth, labor regulado ns, law en- 
forcement) based on tlse false belief that genes alone determine matters of lile and death. 

The general public does not need to lia ve expertise in Computer Science, business ad- 
ministration. or genetic engineeríng to feel and understand the threat of bioinformatics, 
that is, the promotion of a dangerously reductive analogy between discrete binary data 
and the more cumple», environment-related field of genetics. The extreme dificulty in 
de-aling with very complex biológica! interactions leads to the simplified treatment of lile 
processes as quantified data that exhibit statistical pattems. In turn, this can lead to an 

objectificatian of life and a distegard for the subjeets and their rights. In reaetson, citúens 

worldwide expresa their concerní about biopiracy, gene patenting, and genetic discrimi- 

na! ion by insurance com pames and employers. If a prívate company can legally own tlse 






fertilización and pregnancy with frazen jperm oí a deceased father hai brought ncw legal 
and el bical ótues to lighc. 

Receñí developmencs in human reproduccive lechnology and succenlul case» of gene 
therapy have enabled human beingi eiiher co be born with new geneiic configuración* 
(e.g., children born vía cytopla&mic ciatuíer chai have genetic material ftom "ihree 
parems ') or co have new genetic material added to their bodin without alcenng tlie 

into the world thtough novel methods. Tírete indude oocyte fusión (fusión of two eggs 
from difieren! females), haploidization (iransformanon of the nudeus of a mate or female 





somatic cell imo haploid (Le., a cell ihat con tai ns a tingle chromosome mi) lo make ii 
tu nct ion like a regular reproduciive cell), and human cloning. However, unce che noveliy 
wears oéf and social curiasicy receda, provsded tlut they are salé, these techniques will be- 
come normalized and routinely employed like the iradinunal in vil tu fertilixation (IVF) 
procedure. Children buen via IVF or who have received succestful gene cherapy live oedi- 
nary lives. Again, granied chai cítete proceduiet are tale, uliimately che question it noc 
how «hete individuáis are bom, or in wliat way they are genencally modihed, bul iheir 
social condition and incegralion. 

Clearly, ic it imponible — and unaccepcable — 10 circumseribe the questions raued by 
bioiechnology widiin the realm of scientilc retearch or industrial production, precisely 
becaute ihey cake place in sociecy ai large. They afeci the healih of the individual bul 
iliey alto impaci social relanont. They dissolve speciet barriert and play a direct role in 
evolución. They create new life and unprecedenied legal problems. They manufacture 
new producís and rede fine markect. Jusi at iliey intluence nocions of personal idemicy, 
iliey al so change cultural paitems. On che one hand, critics, essayisis, historiara, and phi- 
Icoophers tuggeti chal our undersianding of the phenomenon dial once was asepcically 
divided between "nalure" and "culture' 1 is no longer tusiainable on ihe pillan of chis 
reductive dichocomy. On che other, anises openly defy premaiure obituarios of lormal ex- 
perimentación and innovación by literally wocking with living media — bomedia — and 
inventing ideas and forms impotsible lo produce uncil recently. 

In an, lo woek widi biomedia it 10 manipúlate lile, and any kind of life manipulación is 
part of die global netwock known at evolution. Mutación, selección, and competición are 
evolución ary procetset made more familiar chrough Darwin't wrilings and dieir populari- 
zación, bul alone they can noc accounc fcir che complex ecology of speciet originacion and 
developmenc. Writing at che chmhold of che twentieth cencury, the Russun policical the- 
ontc Peeer Kropockm undertcood mutual aid to be "a fe-ature of the greatest importante 
for the mamtenance of lile, the preservation of each speciet, and its further evolutson."* 
Echoing this tentiment, scientist Lynn Margulit Isas demonstrated tlut tymbiosis and 
cooperación are evolutionary faetón at important (if not more important) than muution 

and selección.* It is ideology that explains why individuáis would pcivilege cettain pro- 

cesses over others in their account of evulution. While Da rain was inftuenced by ti se 
emerging capitalism at developed by Scottish etonomises, Kropockin embraced anarcho- 
communism. Darwin c-arntd an income Irom hit stock investments and, by hit own ac- 

count, in hit formulatson of the theory uf natural selección, was directly inftuenced 
by Thomas Malthus (1766-1834), a conservativo policical economist who advocated reg- 
ulating birth control of the low-er class. At Richatd Lewontin has so poignandy pointed 
ouc, wlut Darwin did "wat take early-nineteenth century policical economy aisd ex pand 
it co inelude all of natural economy." 4 Extending the analogy between evolución and mar- 
ket economy, one could say tlut todiy the most influential evolutionary fortes operat- 
ing at a global se ale are Wall Street and FedEx. While the first decides wlut lives and 







reproduces, as well as what new Ufe forms should be created, ihe second 
wurldwide overnight. Undoubredly, cuntemporary cocporate business plans 
researth agendas, and individual iniciatives of various kinds are collectively reshaping il>e 

For (he fint lime, not only are humans fully aware of evolución al work bul (bey 
wnness ii as u unfolds in novel ways and al acceleraled speed. More important, ihey play 
a direci and conscious role in ns developmem on a large phystcal scak. The most out- 
siandmg examplts no* dominaiing (lie Nonti American landscape are s pee íes extinction 
and (he cor pora re monocrops of selecied iransgenic varieties of plañís. The lacter haré 
decreased biodiversicy by pushing oui local (amily farms and iheir unique cultivan, wtiich 
are geneiically various and are oflen locally adapied mu only (o weacher and sul bul also 
(o a given region's economic and cultural needs. In (he age of molecular biology, ralher 
(han operaling al (he glacial pite of geological lime, evolution both annihilaies a percenc- 
age of (lie extanc flora and fauna and produces new life and new relaliomhips (symbicrtis. 
parasiiisin. assistance, predalion, hybridizaiion, infetiion, cooperalion) wilhin (he life 
cyde of a single human being. 

Ufe Continuum: Humans and Nonhumans 

'Hiis compre ssed evolunonary speed is a new phenomenon, bul our awareness of n at (lie 
level of oedinary expedente is even more receñí, from our surprise ai a new colorful bell 
pepper suddenly found in (he supermarkei lo newspaper lieadlines abouc beings created 
ihrough geneiic engineenng. How did we get (o our presern State of consciousness abouc 
evolution? 

Bullí lile and our understanding of n llave dramalicaUy changed since Arisiotle’s fus! 
natural hisiory studies. Aristoile did not believe in evolución. For him life was etemal; ii 
was al ways already diere and would continué (O be. Wriiing in (lie golden age of Latín 
liierature, centuries afier Anstotle. the Román lyric poel and satirisi Horace <65-8 BCE) 

mused in his An Patina (The Art of Foeiry), published cirta 10 BCE: "Supposing a 

painter chase (o pul a human head on a hotse’s neek or lo spread fealhers of various colon, 

over (he limbs of several difieren! crealures, or (o make what in the upper pan is a beau- 

tiful «ornan tari oS inio a hideous fish, could you help laughing when he showed you his 
eflbris?" Horace agreed ihat poetic tícense liad lo be respected bul “not io ihe potm of 



Horace's commanding visión of coherence and unily, as well as caiegoncal condemna- 
tion of incongruiiy, had long staying power beyund paiming and liierature. It is not unnl 
(he maierialism sel focih unequivocally by Julien Oflray de La Menne (1709-1751) (ha« 
analogies beiween and among living and nonliving ennties became seriously pcasible from 
boih a scientifk and philosopliical poini of view. Advancing noiions firsi aniculaied by 











Ii ¡and of Dr. Alora/u. The concerní exprés sed chrough these and countless other creacures 
were esicntially a sign oí anxiety over narure, over shifting páctelos af social Organización, 
or over ihe fait thar firmly luid boundaria beiween traditional concepts soch as "narure" 
and "artifice" were slowly siariing lo erodr. Diese were fears oí ihe unknown, emocional 
respondes thar continué co manifest themselvts inco che present. 

In Im Manual de zoología faniánua (Handbook of Faniastic Zoology). firsr published 
in México in 1957. and since 1967 reiuled EJ libro dt lo i sera imagmarm (The Book of 
Imaginar} 1 Beings), Jorge Luis Borges stated thar "we could evolve an endiess variety of 
monsters— combinations of fish, buds. and reptiles, limited only by our own boredom or 
disgusr. Tliis. bowever, does not happen; our munsren would be stillbom, thank God." 11 


human ear and graft ir on clie back of a mouse. 1 ' Although technically ñor a chimera, 
(lie car-mouse efiectively funciioned like one in che public eye, eliciting vehement 
responses of fascinación and rejection — a clear sign of inquiecude about the biotech fu tu re. 

Evolutlon, Teratology, and Art 

The materialisc and anti-theocentric project of the Enlightenment challenged die received 
Scholastic biologic. a synthesis of Greek logical thoughc and Christian medieval theology. 
In this sense, ic muse be noted thar La Mettrie was not alone in his attack on oíd concep- 
tions of lite. The work of Pierte Louis Moreau de Maupertuis (1698-1759), for example. 
was a precursor of the módem theory of evolution centered on random mutación and nat- 
ural selección. Going againsc a theocentnc and teleological view of life, in his book Eiiai de 
loxmologie (Essay on Gismology, 1750), he wrate: "Chance one might say, turned out a vast 
number of individuáis; a small propottion of cítese were organixed in such a manner that 
tlte animáis’ organs could satisíy cheir needs. A much greacer number showed neither 
adaptation ñor order; TI tese List have all perished — tltus the species which we see today 
are but a small pare of all those thar a blind destiny lias produced." 14 The Scottish geolo- 
gist James Hutton dted in 1797, before lte was able to publish his Eltmenii of Agncullure , 
in which lte advanced similar ideas abouc natural selection. 

By the early nineteenth century, Jean-Bapciste Lamarck had published his book Pbiloi- 
ofdne zoo/ogu/ue (Zoological Philosophy, 1809) and coined the term "biology" co desígnate 
tlte Science thar scudies whac planes and anunals llave in common. Publislted the same year 
Darwni was born, his book defended the view that animáis e volved ftom simpler forms. 



nature 



SHEEP-GOAT CH1MAERAS 


The Geep, a livwig chimera, a moiait of goat and ihcep, adomed the cover of Ihe joumal 
Nsture o I February 16-22, 1984. The Geep wai created by Steen Willafeen and hb 
group. Reproduced with permisión from Natuie. 




Soon afterward, the literary and pitearía! trope oí monstreaity would encender ihc Science 
of monstrosáty, oc teratology, founded by Etienne Geofroy Saint -Hilarte with hit 1822 

momlra (Anatomic philosophy. Human monstrernties, work containing a dassification of 
monsters). Sarnt-Hilnre believed that organismo are ruled by a cummun organx Law. His 
work was not devoted to fcilktales of fantastic beasts but to demonstrar mg that intenup- 
tion in the devekrpment of tlie fetus provoked grave deformations. In so doing lie fuunded 
a new discipline that eliminated superstrtious corifectures, sutil as the idea that the imag- 
inaron of a pregnant «ornan cuuld genérate monsttous oflspríng. Today teratology ts an 
established freíd that studies the biological processes that lead to abnormal development 
and birtli defeets as well as tlieir prevention. 

When Darwin released On ibt Or/g/o of Sparti (1859) and Mendel published his first 
genetk experimente (1865), the nineteentli century set in motion a grouitdbrcaktng shift 
in our undetstanding of life. A hallmark of tisis piradigm shilt, whrch would help uslier in 
the age of moletular biology, was the synthesis of physics and biology spurred by Erwin 
Schrodinger's Wbal h Ufe ?, ironically first published in 1944 at the peak of modem 
human negativ* eugenits and the industrialización of death. From the visualization of 

no father, it is precisely the instrumentalization of life and its processes enabled by tile 
atornrsm of elassie Science that has spawned the brave new world of human-produted 
hybrids. clones, mutants, synthetics, and transgenics. 

In light of these developments, contemporary art can not automatically relegate this 
new brota cornucopia to the traditional category of the "grotesque," since what once was 
excepcional (distocted and incongruous imagery) can now be said to either be tlie norm or 
at least be entirely integrated into mainstream art practice. Additionally, many new liié- 
forms may be heterogeneous genetically but look and behave the same way as other mem- 
bers af tlieir species. The "gtotesque” as an epistemological category can only be opera ti ve 
■n oppasition to an assumed typicality. An extreme contras* would posit it against tlie 
vague property known as "beauty" — a ptecept constructed through social convention 
that changes according to geographic location and historical penod. An idealized natrón 
of “beauty" inherited from Greco-Román art held sway in the West as an aesthetk guid- 
ing principie until the twentieth century, for tlie histoty of Western art can be seen 
as couched in the biologically normative representation of human and animáis. In other 
words, t radit tonal ly. the representation of atypical life-forms was meant to reinibrte tlie 
distinction between “normal" and “deviant," and noe to underline the continuity among 

With his paintings that forge whimsical parallels among floral, vegetal, and human 
forms. Giuseppe Arcimboldo (1527-1593) meant to produce as much a formal tour de 
forcé as allegories for the seasons or the power of individuáis, not quice yet the analogy 
and pritKiple of continuity that would only start to be taken up serkusly with La Mettrie's 




L'konsmc píirtlt. Nonetheless. Arumboldo's human-plant «orles offtr unique visión* of a 
biomorphx. imagination. Among his greatest aihievements s candi Vcturmut (ca. 1 590), 
che remarkable porirait of Rudolph II. Tlie painring, which can be seen ai Skoklosters 
Cas t le. near Stockholm. prevenís ihe tmperor av Vertumnus, ihe anden! Román god of 
vegeialion and transformación, made up enlirely of (ruin, flowers, and vegetables. 

The imaginaiive freedom and singulariiy of Arcimboldo's visión contributed lo tlie 
expansión of ilie stope and reaih of ari. Wiih subsequent artisis sueli as Lavinia Fontana 
(1552-1614). Jusepe de Ribera <ia. 1590-1652). and Diego Rodrigue* de Silva Veláx- 
quez (1599-1660), the human mutant already starts io receive respectful depiciion. 
Absoluiely suiking are Fontanas Portrail of a Gtr I CnmJ m Hair <ta. 1594—1595) and 







tmlKxi of artists searclsed for a more conceptual and factual approoch to art and embraced 
nontnduional material* and processes. In 1969 Jannis Kounellis converted an art gal ler)' 
into a Hable with lm installation Htnes (Gallería L'Attico. Rome), m whicli the publk saw 


The use of body Huid» in art abo dates from the second half af the twentieth century. In 
1946, Maree! Duchamp produced a ’sperm drawing” entitled Pauagt fautif (Paulty Land- 
seape). Throughout the 1960s, blood and unne were a centerpkce of Vienna Actionism. 
In her 1975 performance entitled humor Símil . Carolee Sclineeman read from a scroll 
stained with menstrual blood tliat she unraveled from her vagina. In 1978 Andy Warhol 
created a seríes of "Piss paintuigs” (abo reíérred to as "Oxidación paintings”), works pro- 
duced tlirough the reaction of copper merallk paint and uriñe that resemble abstract- 
expressionist pieces. 

The "ecológica! art'' movement oí the 1960s and 1970s introduced new ideas, such 
as art created with microorganisms and "testoration projeets," designed to mover a spe- 









Soofist's Tmt LinJxafx. Graminb Vtlbfr. Ntu - York (1978), located bit» ten Houston and 
Bleecker Screets in Manhattan, is an 8,000-square-foot atea with uh! and indigenous plant 
life, etologically rest oring and cummemorating the vaniahed natural habitat. 

With thi exceptions of Steichen and Ges&ert, crea toes of their own lio» en. the works 
mrntioned herí are emblematsc of strategiea that progtessively became pervasive in lon- 
temporary an. What they all havt in (ommon is the usr of already existing living organ- 
um» or budy fluida. Another strategy has betn to trompase principies ftum the realm of 
genética to conceptual art and electronic music. A foremnner of this appraach is La Jatrui- 
fiott Jr votrr <odf fbtiliqur par Jrofuo. loxiai rt irradialim (The destructKMi of your genetic 
code by drugs. toxina and irradiación), created by the Swedish compases and text-sound 
artist Scen Hamon in 1968 and petformed publidy fot tlie first time in Stockholm in 
1969 (figure 0.2). The piece, which exista as both an artista book and a recorded perfor- 
mance, consista of an arbitrary seque tice of 195 codons (e.g., ACT, GTG, TTG. ATA, 
CTG. AAT). Periodkally the sequence undergoes a verbivocovisual mutation, multing 
in basta (A, C, G, T) intetspetsed with empty apaces, left paren theaea, overlapping lettera, 
and insented signa meant to evoke the mutation, bteakup, or ultimare destructiun of 
nueleotides. 1 " By contrast, tlse easrntul trait that distinguidles tranagenic art in particular 
and bio art in general from theae and other strategiea and movements is the manipulation 
of biológica! materials at discute lévela (e.g., individual celia, proteins, gema, nucleocidta) 


Art Beyond Biology: This Book 

The writers and artista whose work forma thia anthotogy don’t see their role aa commenta- 
tors chroniding or illuatrating the burgeoning biotech culture. Rather, their work is en- 
gaged in ahaping diacourse and public policy, and in stimulating wide-ranging debate. 
The writers and artista in thia collection also reveal an acute awareness of the etílica! ques- 
tions aaaociated with biocechnology. 

Wliile the writers and artista herein explore tlse mynad tlsematic pathwaya of the bio- 
tech culture, all of the artista also engage with bkxechnology on a material level. In this 
lies the apecificity of the selected artista: For them bsotechnology is not just a topic but 
their very médium. Tlsey understand that biocethnology produces new materials and pro- 
cessea, which hiatoncally have alwaya been of interest to artista, from the coüapaible tin 

cubes that extended the shelf life of chI pailita and the metal ferrule fíat brushes that helped 

shape impresaionism to tlse industrial precisión tools that gave minimalism its distinctive 

Furthermore, artista whose work involves tlse direct transformation of living orgamsms 

or the creation of new lile ought to real iré that their effbrts no longer take place in the well 

definid domain of objeethood — but rather in the more complex and fluid tone of subget- 
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Figure 0.2 
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Par» I oí «he book, emití ed "Biotech Culture," opera witli an estay by Eugene Thacker 
(chapeer 1) that explores the ever-increasing, itearly indistinguishable association betwren 
Computer Science and biology. Analogous to the democratic software munment known 
as, "upen source" are Thacker's reflections on the future of biológica! información 
(including the human genome). Tlie Open Source Initiative assures that operating 
System software is designed, maintained, and freely shared by a worldwide group of 
volunteer programmers. How would chis model manifest itself in the genomic and 
postgenomic worlds? 


Gunalan Nadarajan (chapeer 2) traces the htstorical and philosophical backgrounds of 






Short of stating ii explicitly, Andrieu amplíes a link bel «ten "aesthetics of existente' 1 and 
Varela's situated cognition, suggesting ihai in ihe biotech age subjectivity is inscribid 
between power vectors and clie pheiuimrnology of a constantly transforming body. 

Richard Doyle, auchor of a dissecting analysis of ihe rhetorical strategies of molecular 
biology, 21 coniributes a chapter eiuiiled ‘'The Transgenic Involuiion" (chapeer 4) in which 
he eniangles taxonomy, tradicional crcas-breeding, hallucinogenics, ar». bioieihnology, 
and the Internet to reflect on new evolunonary practica predicaied on human ageney. 

Conduding parí 1 is a chapter by Louis Bec, a longtime advócate oí a literal art of life, 
who i* known in Europe as an actist and writer or, in his own words, as a "zoosystemkian" 
and as the developer of "fabulatory epistemology." Wliile the forme r encapsulates the no- 
ción of animal life as a system, and the work of the arme as creator of new oríes — which 
Bec lias pursued tlirough drawings, diagrams, and digital media — the latter suggests tlie 
role of imaginación in human pursuit of knowledge (thus readily undermining the tradi- 
cional epistemológica! distinction between true and false knowkdge). In 1987 Bec pub- 

dt i laslilul Siimii/u/ur dt Rabtnht Paraaalura/nle (Vamp>'rotheuthis Infemalis: Repon of 
Findings from the Scientific Institute of Paranaturalist Research).' 2 The book, an exercise 
in "fabulatory epistemology,’' consista of a text by Flus ser (in which he describes the expe- 
rience of a deep-sea squid from an anthropocentríc point of view) and a series of images by 
Bec (through which he presents faixiful organisms of his own creación; figure 0.3). Unit- 

ductive tendeney to think of evolución hierarchitally (with humaos at the top) and proceed 
to study and construct phenomenologKally a difierrnt na ture. In chapter 3, Bec weavrs 
insights drawn from many disciplines to aniculate sume of the aesthetic principies unique 


Bioethics 

Pan 11 focases on "bioethics," striking a balance between the notmative framework of ap- 
plied ethics and the tlteoretical inquiry into the very meaning of "etliics" in tlie concext of 
contemporary biotechnology. In chapter 6, Cary Wolfe employs insights from Foucault, 
Derrida, and Wingenstein to interpellate profesa ional bioethicists on philosoplucal issues 
often bracketed for the sake of institutionalization of the field of bioethics: What is life? 
What is morality? How different or similar are humans from other animáis? What is tlie 
role of ethics in ontology and vice versa? Molecular biology has indeed created this un- 
precedenced phenomenon: Multinacional componies, sixh as Dupont, for example, employ 
philosophets (bioethics is port of ethics, a branch of philosophy) in their biotechnology 
advisory panela. Even though Wolfe's text is theoretical in nature, the leader may infer 
tliat he alludes to a parallel question: Might the viability of a cárter in bioethics panially 






ground and evade ihe complexity of phit 


depend on one’s ability lo stake a higher moral 
sophicai conundtums.' 

Chapier 7 is clie Lite Dorothy Nelkin’s contribuirán to this volume. In ic, the New 
Yoik Univmicy sociologist dnuuu the eihical and cultural meanings of bluod in the 
genetk age. Site simultineously reminds us oí the commercial valué of bluod producá 
($67,000 a barre!, compared to $40 for refuxd petroleum) and pointa to concemporary 
artutic me oí blood as médium and material. Betwee-n exploitable resource and Symbol 
of the life forcé, between substance of social solidanty and unerasable marker of individual 
identity, blood is no longer present in society as it once was, now relegated to a more asep- 
tic domain of virtuality (from tlse world of entettainment to the deanliness of supermar- 
kets). In spite of this, or precisely because of it, blood remains a focal point of the ethical 
dilemmas associated witli genetic rosearch. 

Artists ha ve employed biológica! materials other than blood. Illinois Institute of Tech- 
nology attomey and professor Lori Andrews otiers a panoramK view of artwotks that either 
address the life Sciences as a the me (performances, paintings), employ ready-made biolog- 
ical substances and organisms (hair, ova, uriñe, and evrn corpses), or manipúlate the 
processes of lité t hem.se I ves (which constitutes tlie focus oí part III oí this volume and is 
its core). Andrews (chapter 8) helps diíerentiate the tepresentational and metaphoric 
a pp nuclses from the critica! and philosophicai engagement witli biorechnology itself. 
However, her ultímate gcul is not to take on the role of art critic or art historian. Ratlier, 
Andrews fmds in art a revealing platform to consider legal and ethical implicancias of 
public policy. "I riew my work as similar to writing Science fktion. I ask myself what so- 
ciety would look like if we chine one path as opposed to another,'* she explains. 

Ranging from the legal appcoach to art fastered by Andrews to the sociologital inqui- 
nes of Nelkin, this section opens and clases with a more direct interrogation of tlie very 
notion of bioethics. From their individual perspectivas, both Cary Wolfe and Dominique 


by whom is it cteated? Why is it necessary in light of an existing and established larger 
field of Etílica? They address issues relevan! to humara and non-humana. 


Figure 0.3 

Louó Bec, Vampyromelas Enedraropalon, 1986. This animal, from a series of ten teológ- 
ica! drawings, was created by the artist-roosystemician for a coilaborative book with phi- 
losopher ViMm Flusser. The book, en ti ti ed Vampyrotheuthis Intemalis: Repon offimfrogs 
from Ote Sáentific Institute oí Paranaturalist Research, consista of a text by Flusser fin 
which he describes the experience of a deep-sea squid from an anthropocentrk point of 
view) and a series of images by Bec (through which he presentí fanciful organisms of his 
own creation). Uniting text and iroage is the authors' shared belief that humans should 
abandon the unproductive tmdency to think of evolution hierarchically {with hurtara at 
the top) tnd proceed to study and construct phenomenotogically a different nature. 










pollination, social intercourse, cell internet ion. interspecies communication) as moch as 
ehe material and formal qualities of art (che shape of froga, che color of flowers, btolumi- 
nescence, che patterns on butterfly wings). While modem and concemporary art have 
produced objtcts (painting, sculpiure, rtady-made). environments (insiallaiion, land are), 
events (performances, happenings, lelecommunicarions exchanges), and immaierial works 
(videos, digital pieces. Web siles), bio an Isas as ies "core m ateríais" untogeny (organism 
dtvelopinent) and phylogeny (species esolution), and it opens itself to the entire gamut of 
life processes and entities, frotn DNA molecults and the smallest virus to the largest mam- 
mal and i es evolucionar)' lineage. Under certain circumstances, the work of ehose involved 
with ludic scientific investigación can also be relevant to bio an. A few anises explore bac- 
teria (davidkremers (chapter 21]; Mart Quinn (chapter 24], figure 0.4), while investiga- 
ron such as Regina Trindade (chapter 19) and Joe Divis (chapter 16) work directly with 
proreins and genes. While certain artista manipúlate planta (George Gessen (chapter 1 1], 
figure 0.5; Natalie Jeremijenko (chapter 22]; Heacher Ackroyd and Dan Harvey [diapter 
12]), difierent groups delve inco tissue culture (Orón Catts and lonat Zurr [chapter 15]; 
Object-Oriented An (Marión Laval-Jeancet and Benoít Mangm) (chapter 20]). Some de- 
velop breeding projet ts (Brandon Ballengée (chapter 25)) or somatic modifications (Marta 
de Menezes (chapter 14]). The typical apparatus found in laboratories can also be sub- 
verted and put to new uses (Paul Vanouse (chapter 18]; Paul Perry [chapter 13])- Other 
anises focus less on an organism or material and more on a general approacli, such as bio- 
lógica! irreverente (Adam Zaretsky (chapter 17]) or the crear ion of new life through tnns- 
genesis (Eduardo Kac [chapter 10D. 

Biology and Art History 

Oie bio an discussed earlier also p rompes an examination of how biologkal issues have 
permeated an in the twencietli century. Pan IV of chis vulume offers both a retrospective 
and a pruspective gare, bringing forth new research into the philosophical implkations of 

biological inquiry in the an of the 1920s and the 1930s (panicularly in the work of an 

and technology pioneer László Moholy-Kagy). Pan IV also repeines chree landmark texts, 

one by Alexander Fleming on the techmque he developed to produce his "germ paint- 

ings," one by Ronald J. Gedrim on Edward Steichen's botánica! work, and the other a 

prescient essay by the late philosopher Vilém Flusser. Ckrting the volume are chapters 

focusing on recent art and ofering compelling insights into what might lie altead. 

Oliver A. I. Botar (chapter 25) oflers a fresh look at the historical and cultural condi- 

tions in which Moltoly-Nagy, the Hungarian constructivist, immersed himself, first when 

he immigrated to Berlín in the 1920s and later when he settled in Chicago in the 1930s. 
Moholy-Nagy is one of cite most importan! anists of elte twencietli century. His oeuvre 
stands side by side with that of Picasso, Dochamp, and Kandinsky (the latter was 









Mohuly-Nagy's colleague at the Bauhaus). A» we move in«o a world in which teclinology 
■ncreasingly shapes cultural sensibility, Moholy-Nagy's truc significante becomes progres- 
sively ilearcr to artista, art historiaos, and the general public. While Moholy-Nagy was 
cummitted to a relentless investigaron af new technologres in art, he was also deeply dedi- 
cated to education and to biological harmony. Botar'* research rejetts (he uninfocmed view 
that tire artist was a rational formal ist and promotes the necessary revisión tliat accurately 
aicounts fot the complexity of Moholy-Nagy’s visión in motion. 

Alexander Fleming, who discovered penicillin in 1928 — for whkh he received tire 
1945 Nobel Prize in Physiology or Medicine— was also the creator of what he called 
"gemí paintings," that is, images drawn with invisible bacteria directly oti paper, which 

was waked in the culture médium and grown in an incubator. After growth, the invisible 




ballena became colored lmu and suriáces and thus rev caled ilic painted image. which was 
citen fixed with mediano! vapor or formal ni fot dupla). Thn is Fleming! paletie: Micro- 


sp. — orange; Micrococcus raseus — pink; Chromobacterium vuilaceum — purple. Fleming 
wat alio a member uf ihe Clurlua Am Gub, which wai ibunded in 1891 (hrough che ¡ni* 
i ¡olive oí ibe painier James McNeil Whistler. The Cheliea Arts Gub wai a privóle club 
iliai accepred art ¡sis of olí genres. There ore no records uf Fleming exhibiting hu germ 
poimingi ai ihe Cheliea Arta Gub, bul he did show them in 1933 when George V and 
Queen Mary carne lo open new buildings 01 Si Mory’i Hiapual Medical School in London. 
Tlie small paintings were often circular becouse ihe paper was cui oui and placed un die 
agar in o petri didi. Fleming! lexi (chapier 26) wai original!)' presented ol ihe Second 
International Cangros fot Microbiolog), realized in London in 1936. Wliile ihe paper is 
concemed wiih ihe more general queiiion of producing cultures of mkroorganisms on 
paper for scientilk oudiences, ihe leclintque Fleming descnbed wai alio ihe base for his 
germ painiings and is ihe only lexi he ever «role on die subjeci of painiing with bacteria. 
He did wrile. however, abciuc ihe use of paper disci for ihe preparación of museum speci- 
mens of mould cultures and even gove muunied speeimens as gifcs — whai he called 
"mould medallions. ’ 

Ronald J. Gedrims essay (chaprer 27) is a ihorough examinando of Edward Sceiclien's 
geneiic art — its mam gads, methods. and tesulis, and alio ¡is recepción in ¡ti own lime. 

Responding lo rapid developmenis in molecular biology in ihe 1980s, induding mile- 
siones sueh as ihe birth of che firsi human-conceived transgenic organums and ihe cre- 
ación of mam mal ¡an chimeros, Vilém Flusser wroce in "Curies Children." his column for 

ilul luirse s don't yei radióte phosphoresceni colorí ©ver ihe nocturnal meadows of die 

land> Why ham'i the breeding of animáis, siill principal! y an economic concern, moved 
mío the fie Id of aesthetics?" FlusserS essay (chapier 28) remains a visionary Outlook inio 

Barbara StaiTord (chaprer 29) looks al biological mnapliors in concemporary art bul 
alio ices huw larger pottems of technological change (in netwoiking, bioengineering, die 
physical Sciences) can be used lo undetsiand aspeen of the art creaied in die lace iwentiedi 
ceniury and early twenty-firil ceniury. She punts lo che spectacular and performacive ta- 
ture of molecular biology, wnh in stock markel-driven and headline-generaling research 
agendas. Uliimacely, she shows how artisis working with biomedia can c reale "an array of 
kingdom-defying ambiguilies." 

Lasi, Y ves Michaud refocuses ihe debate on ihe speciiicity of ihe new art. In chapier 30, 
he starts by characierizing more cradiiional biological praclices in componían co contcm- 
porary bioiechnology, lo suggest the passage from an implicil method lo che use of precise 
scientibc syseems. He sees biotechnological art following a similar path, and he States thai 




¿n ipite of new media and material* the true accent of the art of today ia not in lite pro- 
ductioii of things but in the (reation uf expenences. Michaud sees bioteih att, or bio art, ai 
participating in a larger cultural and artiMic trend tliat he reíen tu ai the "aestheticuation 
oí Ufe." a direct application to contemporary att oí what Foucault previouily called "aes- 
thetics of exútence." He Mates that although Miente las been directly employed in art 
beíure. there are indeed muque qualitiei to bio art. Michaud toncludes with a wotd of 
caution regarding iti traiisgresiive dimensión and its future. 

Btofuture 
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Open Source DNA and Bioinformatic Bodies 


Eugene Thacker 


OS 

The high-profile role of computan anal biology — or "bioinfor manes” — in ihe mapping of 
cite human genome has increaungly mean! ihai biology is becoming indis sociable from 
computo Science. In addition, ihe so-called pasc-genomic fields, such as proteomics, struc- 
lural genomics, and pharmacogenomics, are all contingent upon ihe laiesi developmems 
in compuco hardware and software. 1 Though iliere are a greal numbo of ftee, Online soft- 
ware lools available lo researchers, diere are an equal numbo of software paeleages, dala- 
base tools, and hardware componen» creaied and markoed exclusively fot molecular 

bioiechtuilogy researth, crean ng a new niche markei for die Computer indusiry. A familiar 

■Ilustración of chis tensión was played out in the mapping of the human genome, in which 

an intemational "public" effort, under the acronym IHGSC (International Human 

Genome Sequencing Gmsortium — the UN of biotechnology), was prtted against Celera 
Genomics, a prívate Corporation whcoe stated challenge to the public project grabbed 

with govemmenl and Corporation shaking hands at a nacional press conference. In chis 
way, the real "winno” of the race to map die human genome was not federally-funded 
life Science restare h. ñor was it the entrepreneurialism of a biotech company. The real 
winno was an IT company, such as Pokin-Elmer, whose automated genome sequencing 
computen — used by both teams — were instrumental in enabling the genome to be 
sequenced at such a rapid rate. 

This is a high-profile portrait of die role computen are playing in the biotech industry. 
But computo techriology also manifests icself in a lower-prolile maniter, in direct contrast 
to the Big Science proseas Iike the human genome. A popularired cumple of this was 
revealed in the post-September 1 1 events surrounding bioterrorism and anthrax. News 



reporta expíe »td a new anxiety surrounding lite human genome project: biotech terror- 

iim. The worry was (and ¡a) that the fraely available Information from che human genome 

project, alung wuh a range of accesible Computer tools and simple lab biology techniques, 

mighe liad cu a new kind of bioterrorist. Thia bioterrorist wuuld throretically be able 
co uciliie software tools un a standard PC and genetkally cargec pocencially tliousands 
1/ individúala by engineering novel «randa of anchrax-denved viiuua. Althuugh che an- 
duax attacks dul fullowed Sepcember 1 1 showed no verifiable sign of being genecically 
engineered chrough computen (chough one investigado!! revea led chac che biológica! 

specimens were urdered Online), what remanís re le van 1 ii che way in which auch e ve nía 

heigheened tetisions surrounding che status of che human genome aa being euhet publk 

or prívale. In che concexc of auch anxieciea, cite increaaing ubiquicy of com pulcra in bio- 

Uniced Kingdocn 10 explkicly acace cheir concern over ihe punible tne of ihe human 

genome fur whac amounca co low-ineensny bioterrorbm.* 

W< begin by nocing a simple crend: compuerta in biology. Wc noce thac, in chis trend of 
associadng compucen with biology (bioinibrmacica), chere are bodi high-profilc and low- 
profilc macanees. Buc we end by raiaing queaiiona chac ha ve aa much 10 do wich política aa 
chey do wiih Computer acidice or molecular biology. Should the daca generaied by research 
on die human genome be made publk or prívate? If the human genome u considerad 10 be 
in che "public doma i n," how do we inaura ihat chai información ia not used 10 harm 
ochen? Moraover, who are che individúala or groups bese preparad co malee auch deciaiona? 

These policical queaiiona ara, upon furiher inspección, inseparable from oncological 
queaiiona. What ia che relación, exactly, between files of Aa, Ta. Ca, and Ga in an Online 
database, and my living body? How could a Computer aíecc my DNA? Here bioinfor- 
macica implicidy phiknophues. On the one hand, a genome database ia noching bul a se- 
ries of files, those files atoring, among ocher chinga, long seringa of daca (bita repraaencing 
A, T, C, G — d*e molecular building blocka of DNA). From diis penpective — computera 
aa representación — che genome database ia a licite like an anatomical map or encyclopedia: 

le celia you abouc che general rules, buc licite abouc che exceptions 10 the rule. On the 

other hand, a genome database dues not exiac in a vacuum. It b craated for a range of spe- 
cific applkations, from gene rargedng in drug developmenc, 10 genetic dugnoslica for dis- 
eaae predbpasiciona, to serving aa a raference for genetk engineering reaearch. The arcas 
of agricultura, "pharming." liealch inaurance, and ltealth cara ara already being alowly 
cransformed by auch databuaea. From chis penpective— computen aa materialización — 
che genome database ia noc just a map or encyclopedia, 11 ia more like a body hammer. 

Beneach the political queaiiona — should the human genome be public or pnvace? — are 
a set of ontological questions that have 10 do widi how "lité" b being conaticuied and 
raconatituced ac che molecular-informanc level. The queacion, clien, ia not whecher or noc 
che human genome should be in the publk domain. The queation b ralher how die prac- 
dee of genomica — boch federally and corponte-fimded — ia implicitly redefining die 


(«mi ¿n which we are made lo understand biological "Ufe." The question isn't whether 
patenting genes is morally reprehensible, u is how uur noticias of property, subjectivity, 
and embodiment have been transferred (o che domain of coda, databases. and pattems. 

Such quations are daunting, bul nevettheless worth thinking through. Note thai I am 
noi claiming lo make any sutements aboui the scientific validicy or technical accuracy of 
biotech research itself. Ñor am I interested in applying any overarching moral categoría 
10 the bioiech industry. I am, however, interested in undervunding che logic of whai gon 
under ihe umbrella term "bioteehnalogy." In pursuit of this, I wanl to consida bioiech- 
nology research ai a ret of practica or, beiier, ai a reí of geicurei and articulations, which 
iiraregically recontextualixe biológica! componente and procasa in novel (non-natural, ar- 
tificial, instrumental) ways. Such gatures, practica, and material aniculalions are abo, I 
wani tu suggat, statements aboui biológica! "lité.'' What exacily u pul fbith about bio- 
lógica! life difiera, of courre, from coniexi co concexi, froto subfield to subfield. We netd 
noc limii ourrelvn lo presa reliases, interviews witli se ¿enlista, or pop Science books to 
grasp the artkulations of biotech roearch. We can aee implicit or explicit concepta fcirm- 
ing conceming biological life in the very artifaets of biotech research: genome databases. 
gene discovery software, DNA chips, ptutein modeling software, and novel genetic drugs. 

Blo-Logics 

Let us cake cite example of bioinformatics. The field of bioinformatics has had a deep 
impace on progresa made in genomics and post-genomic fields. However bioinformatics — 
aimply defines! as the integration of Computer Science into molec ular biolcigy leseare h — is 
unthinkable without a complex hiatory of viewing tlie basic units of biológica! lile as ''in- 
formación.'" 1 The common notions of a genetic "code" derive from a tradition in molecular 
biology (indeed, a tradition that is molecular biology) of appropriating concepta from cy- 
bernetics and información theory into the biological Sciences. Bioinformatics software can 
be seen to extend this tradition, culminating in an infarmatic view of biokigic-al lile. As a 
number of cultural tlaeorúts have pointed out . this combinación of informática and biology 
ia itrelf ncKeworthy because the technical term Information has traditionally been con- 
ce ived of as drsembcidied and ¡inmaterial.' But bioinformatics don more than repeat the 
borrowing of informatic and computational metaphors fbr biology; it cuates databases, it 
modeb potential compounda based on dau analyais, it synthestzes molécula and identifia 
key ptthways through compuutional work. Data in (e.g., your blood sample) is recoded 
into dau out (e.g., a diaease profile based on yciur DNA and medical history). Data out is 
decoded and linked to your body (e.g., procription of pharmaceuticals or gene-based 
tlierapies derived from your distase pro file). 

It appears that the well-wom divide between the digiul and the material, between tile 
technological and the biológica!, has been complicated by restare h fields such as bioinfor- 
matics. It is one thing to borrow informatic concepta from ocher fields in arda to help 



explain the results of biology research; it is quite another to materiulize modo of wotking 
upon biolognal tomponincs and protestes bused un a computational, informatk pira- 
digm. Though une implks the other, it appears that biomíbrmatics takts the notion oí a 
genetic "code" quite literally — as something that tan be digitized, ported to other plat- 
(brms, and modeled m a vanety of ways. What does a considerar ion of bioinformaties show 
us? That, like the earlier paradigma of molecular biology, it too utilizo inlbrmatK con- 
cepta, thereby assuming the separatkin of fotm and content (DNA is a tode, and can thus 
be entoded into a database). However bioinfotmatics alto reserves the right to modulare 
that DNA-as-tude (a te-coding procedure), as, well as to define the macerul output of that 
tode (a detoding procedure). From an ontological standpoint, bíoinformatics wants it both 
ways: It wants the "pottability" that comes with conceptualizing DNA-as-code. and it 
wants the benefits of conceiving of code as material, able to beneficially afiect "real’’ bodies 
of patients. Information is both immateriai (we can ere ate an Online database), and mate- 
rial (the database wiU help your body heal). 

If one were to make generalizations bused on fields such as bioinfcirmatics, one could 
say that contemporary meareis in molecular biotetlinology can be chancterized by the fol- 
kswing ontological asaumptions: First, there is an ambivalent commitment to a residual 
"genetic reductionism." This genetsc reductionism places a great deal of emplsasis on 
DNA, genomes, and specilically "genes" as key consponents of molecular biotech reseanh. 
Such an emphasis can be linked to ti se emergence of what Lily Kay calis "scriptural" meta- 
phocs of the organism during the I950s, wlsen molecular biology ’s "central dogma" was 
articulated by Francis Crick and otlsers. 6 As l've mentioned, patt of what dsaracterizes this 
shift is the importing of concepts from inlócmatics, rendering the organism as a molecular 
code. It might be better to cali this not a scriptural but a scripting metaplsor, in the sense 
of a Computer scripting language such as Perl. The contemporary fields of genomics, pro- 
teomics, and pharmacogenomics — even stem cell research — all emphastze the centrality 
of genes as a foundation or referente point without which research cannot take place. To 
do proteomses without so me reference to genomes and genes is thus unthinkable, even 
though the issues of protein-protein interactions. ibr instance, are qualitatively different 
from tlsose of gene regulation. Despite the de-emphasts in current research on genes and 
genecentric tlseories, tlie gene, genome, and DNA still occupy a central place in molecular 
biology. Has the gene become "decentralized" in molecular biology? Is títere room fot it to 
become "distributed"? This is a tensión that has not been fully addressed. 

'Hiis tensión is connected to a second assumption, which tegards the role of technology 
in research. Tlie cydes of technotogical development and scientific progms pose a ques- 
tion of origins: Does technology propel Science research (and if so, dots it determine it?), 
or does Science research provide the occasion Ibr technology development? On the one 
hand, Big Science proyets like the human genome project genérate a llood of data, data 
to be assembled, annotated, analyzed. modeled, and so on. The rise of bioiníbrmatics as an 
mdustry is unmistakably linked to tlie proliferation of data from various genome p rojee ts. 



On cite other hand, whac has enabled genome projects lo generase ail ilui dala has been 
cite integración oí Computer teclinology into lite molecular biology lab, a gradual procesa 
chai is Mili laking place <ii is no» difficulc 10 fuxl a molecular biology lab wilhoui ai leasi 
one PC). Perhaps ihe questioo is leu aboui ongins, and moer aboui understanding the dual 
medialion beiween technology developmeni and biology rewarch. In-lab Computer cechiso- 
logies can be «en 10 enable networked bioinfbrmatics software via ihe iniermediary of'wet" 
genomes. Likewise. "wel" human genomes can be «en lo enable genetically designed phar- 
mateuticala via the iniermediary of Computer and information technologies such as lite 
Internet. The larger question herr is whether are we seeing a complexificatso» of our uitder- 
standing of biológica! life, or a series of technical Solutions to biological problems. 

I liase pethaps be en too general hete, characterixing tlse human genome project or 
biotech "industry" as a single entity. This brings up a third poinr, which is that, far 
from being a homogenous "Big Science,” biocechnology is highly diversified and hetero- 
geneous. "The” human genome is noc a single databoM, but a el usier of semi-autonomous 
d alabases housed at universitses, biotech companies, and independent re«arch institutes. 
In fact, became any Computer user can, if he or she so wishes, downlaad the entire genome, 
”the” human genome is probably more distributed than we can guess. In addition, 
tlse human genome eflórts lia ve been accompanied by tlse recording oí a number of 
population-specific genomes, genomes of various organisms, and even databas» oí genome 
anomalies such as repeat sequences and other "polymotphisms." Tliis diversifica! ion has 
both bsoscientific and bio-economical benefits. From the scientilic perspectise, a network 
of interlinked databas» c reates a more adaptive, flexible environment which can make 
possible a greater "customization” of tlse biomedical u« of the genetsc data (for diagnosis, 
prescription, designing clinscal triáis). Diversilitation also enhances the industry oí bio- 
technology, making for a wsde range of Services for both researchen and potential patients. 
To borrow Michael Hardt and Antonio Negris terms, the "iníbrmatitarion" of biology 
thus leads to a unique kind oí ”immaterial labor" that is clsaractenxed by the bioinfor- 
matic analysis, modeling, and materialuation of genetk data.’ 

To reitérate: Tlse purpene of pointing out the foregoing assumptions is not to show that 
"the body” is rendered immatenal ñor that biotech componies have privatized genetic 



of ‘‘tranvduetion" pointv oui (he »ayi in which Information technologiei in bioinibr- 
nuiia provide initancei oí materializarían becween property and cocporcality. v What 

revean h policy. and gene diicoveriei are ivvoev which lake place al ihe terminal endi 
oí the divtoutve. If we backcrack a lítele, we vee ihai lite general quevtionv ("ihould we 
alio» expenmenca on human embryoi*’’) are tied 10 vpcciík sckntifk, inititutional, and 
polilieal-economic cootextv (e.g., engineering oí human embryonk item cell linei fot re- 
vean h in regtneraiive medicine), and thcoe contextv are connected co philovophicul ivsuev 
(e.g., iv the initrumentalization oí organic rnatter the inatrumentaliiation oí Tife"?>. 

From Biotech to Biosystems 

1 llave by no meani cove red the whole of molecular biucechnology revean h in th» divcuv- 
vion. While the foregoing aivumptiom — re vidual reductionum, inlotmatic inscrumen- 
tality, divervilkation — do characterize much oí biotech research, diere is a significan! 
amount oí re vean h which explkitly counterv vuch avvumptionv. Independent revean h 
groupa. vuch ai the Invtitute fur Syitemi Biology, tlie Alliance tbr Cellular Signaling, and 
the Biopochway* Consortium, av well ai man y reiearch labv at univervitie*, have each in 
their own way been exploring a vyvtemv approach to genomic and povt-genomic menee. 
Alotig with new typev oí dalabaiev of molecular intemctioiii, vuch ai the EMP (Enzymatic 
and Metabolic Pathway*) and B1ND (Biomolecular Intcraction NetWork Databave). thii 
"iyitemi biology" propuse* an altérname way of undentanding the organiim at the mo- 
lecular level, witliout over-emphaiii un individual genei or genomev. 10 

Such iyitemi biology appraachei diiplay a commitment to a nonreductive, nongene- 
centrk view oí the organiim, while not foregoing the vcientific traditiom oí molecular bi- 
ology, genetki, and bitxhemistry. Thu meanv that, while tlie vtudy of genomev and the 
Identification oí individual gene* ii part of the iyitemi biology approach, there iv equal 
emphaiiv on gene regulación, procein-prorein interactioni, and multi-component networki 
in cellular metaboliim and cell vignaling. In other wordv, proceu and interaction becume 
the itarting pointi fot reiearch, raclier than identificación oí individual, diverete genes. 

the organiim. Thii n, therefure, a holiim, yet One which beginv and endi at tlie molecular 
level. The primary interevt in vyvtemv biology reiearch ii not whether a particular gene ii 
"responiible" for the iyntheiii of a particular protein, but how a given phenotype can be 
undervtood ai the ouccome of a vet of heterogeneoui molecular procenes and interactiom. 
Imitad of the targeting oí individual, quaii-agential gene*, iyitemi biology attempti to 
identify punible "pathwayi" that culminate in the production oí a protein or a given mole- 
cular event (vuch ai coordinated expreiiion oí a región of a genetic netwcirk, enzymatic rtac- 
tionv in cellular metaboliim, or protein receptor interactioni in membrane signaling). 11 



While these aspeas of biological regala t ion — gene expression, cell metabolism, 
signaling — are comman 10 any molecular biology textbook, what makes ihe Systems biol- 
ogy appruach unique are two things: h begins from a cunsideration oí systems-wide pro- 
ceses. and from there considera individual genes or ptoteins (noi vice versa); and, chis 
resean h is mobilized by ihe use of computes and Information technologies. These two 
chancteristics are intertonnected. Tlse use of genome sequencing computen, DNA micro* 
arraya, computerized sequencing, Online data mining, and a host oí other techmques en- 
ables Systems biology reseorch to integróte what would normally be widely divergen! data 
sets. Instead oí adapting information technologies to the terms oí molecular biology 
(which is itself built upon informa! íc concepts), the Systems biology oppruoch re-adapes 
biology to the terms of information processing and networking. In a sense, we can see 
Systems biology apprtnches as an effect produced by the layering oí computing and net- 
wotking technologies onto processes and interactions oí biomolecular regularion. Indeed, 
complexity researchen such as Stuart Kaufmon ha ve lung noced the networking feutuies 
of gene expression (or "Boolean genetic networks''). 12 Systems biology therefore combines 
and integrares the technologies of biolech reseorch into a means oí re-articulating the or- 
ganism as a System: no< just gene expression, but a genetic network; not just protein syn- 
tliesis, but transcription pathways. 

Systems biology approoches are equally influenced by the informatk lientage of post- 
war molecular biology, but in a diffeteut way. If, as we a> abose, mainstream biotech 
reseorch realizes DN A -as-data, then Systems biology may be seen as an actualiúng oí ge- 
netic information as process and interaction. Mainstream biotech reseatch, in its practices 
of cataloguing tlse genome and warthing fot novel genes, conceives oí Information first as 
a statil entity, and second as an entity that can be transmitted. It thus lineantes informa- 

tion, somewhat along the lines oí Information transmission and circulation in information 
tlieory and cybemetics. Systems biology, on the other hand, in its eflbrt to identiíy path- 

ways and interaction networks, conceives of Information first as an action, and only sec- 
ondarily os a static entity. For mainstream biotech, a molecule first exists, and then it 
does something; for Systems biology, a molecule is first a process or interaction, and its 
static existente is only a setondary effect of its dynamk nature. 

Wliile tisis seems to be a more interesting approach in theory, we should note agsin 
that both mainstream biotech and Systems biology reseorch re-articúlate the orgamsm vía 
informarles and information technologies (though in difiering ways). The question hete is 
whether systems biology reolly does provide a more "complex" view of the organism, or 
whether it is simply oíering technological Solutions to biológica! and biophilosophical 
problema. That is, in the integrotion oí heterogeneous technical Systems (genome sequenc- 
ing Computer, microarray analysis, etc.), and in the rebanee on advances in computing 
technology (induding supercomputing initiatives), does Systems biology confíate tlse 
"complex" with the "complicated"? 




An answer to this question might be found by highlighting jixnhtt prublcnuiic. Sys- 
[tim biolugy apptoaches State that what will be af central importante to them in their 
research is not genes, but processes and interactions, pathways and networks. But the em- 
phasis on genes as both diserete entitses and as targetable entines is ptecisely what lite 
bioteth industry is founded upon. Tise primary output af tlie maimtream biotech industty 
is heavily genecentric, despite the public relatiom rlsetunc to the contrary. Gene-based 
therapies, genetically designed plurmaceuticals, and DNA diagnostics futm the three cen- 
tral arcas of economic concentration in the biotech industty (excluding laboratory technol- 
og¡es).'* Tlse Systems biology appraach seems to liarbor within itself a tensión: on the One 
hand, a more nuanced emphasis on systems-wide views, processes and interactiom, and, on 
the other hand, tlse ability to offer producís and Services for r ese ardí and clinical triáis in 
medical applications. 

Tlie tensión arises in how Systems biology will articúlate "information" and “complex- 
ity.” From a medical-therapeutic standpoint, the Systems biology approoch amounts to 
attempting to administer the buttetfly efect as a therapy, a kind of medicine-os-chaos 
approoch. However, chaos ts no* complexity, and tlse Systems biology approoch has 
attempted to straddle this line between genecentrism and complexity by favoring experi- 
ments which perform "systematic perturbations" to a given pathway or network (e.g., 
local interventions, global eflects — in theory . . . >. But esen this middle-ground approoch 
still confronts tlie medical -economic issues of how such research can be tumed into 
therapy, and whether such quasi-entities as interaction networks and pathways can be 
potented and/or pul into a pill. 

From Biosystems to Bio Art 

As we've seen thus far, maimtream biotech research and research based on systems bio- 
logy adopt different approaches to the study of biological life. But they are also United 
in their view toward high tethnology, and the necessory link between technological 
development and bio-knowledge. It is this reliance on technical Solutions to biological 
probit ms that I want to focus on liere, fot it can lead to the problematic instance of ren- 
dering our knowkdge oí the body as being indissociaUe from an instrumental approoch 
(specifically, an inibrmatic instrumentality). While the Systems biology apprcudies pro- 
vide a possible altemative to more consentional genecentric theories, the perhaps undue 
reliance on high technology raisrs a set of questions that belong more to the domain of 
political philosophy: If the genome is a System, a network, a set of pathways, does this 
topological organiration extend to the organism? Does it extend to the "self '? If "action” 
(we could even say “degrees of freedom”) within tlie genome is highly distributed and 
highly coordinated, does this notion of agency extend to the subject? Finally, if tlie 
genome is indeed a "complex" System, how do we sitúate ourselves as ponoptic observen. 









Technophilia i* both seductive and myopic, and biotethnologies are no excepción. Be- 

cause so many oí the cethnologies used m biotech research are ixpmut and nonubiqui- 

tuui. gaining access «o such tools and techniques can be vrry difficulc. As wi(h any sel of 

learned skills associated wiili tools. biotethnologies efttct a kind oí phvileged "member- 

diip" status upon tlseir usen,, a status that can ovtrwhelm the intellectual labor involved 
in conceptualreing a project. Too often »t ha ve seen art -technology projeets whith have 
done something simply because it could be done technically. Hiis is not a Warholian ges- 
tute; in fact it is the opposite. Pethaps there ts something to leam from the examples of 
video, instaliation, computen, robot ics. libio art's contení is also its médium, tlsen a crit- 
Kal view of technophilia is as importanc as an engagement with the tools and techniques 
of biocechnology. 


Toward Post-Mcdia 

If there is a tendeney fot biotech leseare h to ofler technical Solutions to biológica! prob- 
le ms, then we can say that bio art can similarly risk oíering technical Solutions to social 
and cultural problems. 

In such situatsons, it might be helpful to consider another, not unrelated, example, in 
which an emerging technology interfaces with a rouge of usen. Though most histories of 
the personal Computer inelude accounts of the home-grown beginnings of Apple and 
Microsoft, a tlsorough sociological account of the "Computer hobbyist" movement has yet 
to be written. When mentioned, this movement is often seen simply as a predecís sor to 
the eventual formalieation of the personal Computer and software industries. 16 The sterco- 
types associated with tlse Computer hobbyism of the early and mid-1970s — mostly male, 
white, middle-class, Computer and electronics geeks — are themselves indicators of tlie 
problems of considering hobbyism as a social movement. In addition, while Computer 
hobbyism did occasionally cross oser into the post-hippie "Computer lib" movement, hob- 
byism was, from the beginning, a tuche market. Despite tlse rhetonc of D1Y “kits” and 
inexpensive high technulogy, Computer hobbyism was a specialoed market that was able 
to grow — with the aid of Apple, Commodore, Tandy, IBM, and othen — into a market for 
the "general purpuse Computer." Most histories relace the transformatson of tlse Computer 
from room-sized military mainframe (ENIAC) to offste-sized business machine (IBM) to 
personal home lixture CPC"). 

My question — a question witls which I will end — is this: Will the PC happen to bio- 
teeh? lf so, what would such a technology be like? Tlse question, "Will the PC happen to 
biotech" seems al most impossible, if not at least strange, to consider: Wlsat use could a 
personal geisome sequencing Computer, PCR, or gel electrophotesis have for tlse average 
penas? Or pethaps tlse biotech PC will not be silicon-based at all, but a bio molecular 
modifxation in vitro, or in vivo? Perhaps the first biotech "kiUer app" will not be in tlse 
domain of medicine or agricultura, but in consumer biometríes or even video games? 



An argument con be tnadt herí concernid# technologital development (an art-íor-ort's 

sake for computen) as pnceding its application. Things are built, and uses (or needs, or 

markets) can always be created for tliem. A genome project whkh generales endless 

amounts of data necessitates further technological development to analyze that data, whieh 
necessitaces advances in modeling and si mular ion to transform that data into viable drugs 
and tht raptes, and so on. Computer hobbyism is worth a cautious consideración in this 
conté», because, while it was certainly a tuche market, its primary interese lay not in use 
or need bul in development, a kind of porticipatory development. And wc know what 
later happened to Computer hobbyism: Apple, Microsoft, and tlse general acceptance of 
black box technologies. 

Perhaps there are ephemeral instances of Félix Guattari's "post -media" here that we can 
leam from. Recall tlut, for Guactari, new technologies alford a rouge of new "existential 
cerritories" which are amenable to canalización (as objeets, tools, commodities, and black 
boxea). 17 As opposed to (he consensúa of technological instrumentality, Guattari asks how 
a "dissensual" post-media might occasion that ontological ame we've been speaking of, in 
which the inditsociability of ontology, ethics, and política is taken as a starting point. 
"Complex" approaches to the study of biological life may be a starting point, as are bio 
art and a critica! approach to knowledge-production, though (hese are not withuut their 
difftculties. In a concext such as oura, in which genomes are databases, palien ts are disease 
profiles, and "life" is property, a zuñe in which questioning is facilitated is crucial. In such 
terms. what would it mean to conceive of a "biotech hobbyism" and of DNA as open 
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Ornamental Biotechnology and Parergonal 
Aesthetics 

Gunalan Nadarajan 



lt is fascinating lo note ilul whai Adolf Loen announced so iriumphantly in (he beginning 
of last century seems «o llave becotnt somewhac obaolete in chis ceniury, for «he omament 
has made successful retums in archicecture and tunttmporary art p ramees. This essay seeks 
co dio»' how «he «ery unte distourses and practices «hai undermined (he nocion of «lie 
omament in modemisc art and archiietiure have been renovaied coday lo opérale as eihkal 
neutralizers wilhin conlempo rary biotechnological restare h and development of órname ni 
in nacure. Afier a brief ©verview of (he modemist position agairni unumem, especially in 
relación «o color, I will delibérale on how (he relationslup beiween (he natural and lite 
ornamental provtdes a pial for m for examining ihe relum of (he ornameni in whai could 

geneiK engineering of life forma for ornamental purposes. Tlie essay will condude wi«h 
an analysis of how armis working wiih biotechnological manipulations of animáis provide 
a critkal evalualion of ornamental biotechnology. 

Omament, Modernism, and Color 

The foundational argument for whai has come (O charactenze (he modemist tendeney lo 
deemphauie (he aesthetk valué of omameniaiiun ítems (o derive from Immanuel Kan! in 
his "Critique of Judgmeni." Kani argües ihai an aesthetk judgment, |ust hice a logical 
one, is usually complkaied by the presente of whai he calh "judgmenis of sense,” where 



one's asaes&ment oí an object of beauty is aíected by questions of whether that thing is 
agreeable ur disagteeable. Kant propos** that a genuine "judgment of taste," however, 
should not be bosed on such issues as agteeableness sime they are incidental and not fun- 
damental to such assessments. He daims, "a judgment of taste . . . as only puré so far as its 
determinmg ground [Bal/ rnmu n „ grande ] is tainted with no merely empirical delight 

■n tlie judgment by which something is to be described as beautiful." According to him, 

qualities sucia as color and tonalities are elements that are addtd [birrinkimme’i) to the ob- 

ject of beauty but the design and compusataon of these qualities are what constitute "the 
proper object of tlae puré judgment of taste." These qualities are coro ade red to be second- 
ary to what comes to be perteived as beautiful since tlaeir contribution is to malee the form 
more “intuí tab le [amchauhch macha) and . . . stimulate the representaron by tlaeir tharm, 
as tlaey excite and sustain the attention directed to the object itself." As an exemplificataon 
of thas secondary logic of tlaat which adds to without constatuting tlae fundamental form, 
Kant proposes the tole of the ornament. He States that omamentation [ Zitralba 1 is “only 
an adjunct, and not an intrinsic constituent in the complete representante! of the object" 
since the latter afietts our judgment of taste “only by means of its form" (Kant 1911, 
65-68). 

Derrida, in an excellent assessment of Kant's not ion of aesthetic judgment, identifies in 
Kant une more instante in tlae long hastory of attempts to distanguish between what con- 
stituir* the proper referent for aesthetic judgment and what does not. Derrida says that 
dais drive to “distinguisla between the intenaal cir proper sense and the cirtumstance of 
the object being talked about — organizes all philosophical discourses on an, the meaning 
of art and meaning as such, from Plato to Hegel" (Derrida 1987, 45). He suggests how- 
ever that such attempts ptesuppose and are sustained by what he calis “a distourse on tlae 
limit between tlae insade and outside of the art object" (Derrida 1987, 45). This secondary 
operation that holds a tenuous link witla the art object witlaout quite becoming it Derrida 
refera to as "fanrgim"; tlaat which works alongside the worlc [irjonl while remaining sepá- 
rate and (undamentally difieren! from it. Dertada argües that for Kant the parergon is 
"that whkh is not intenaal or intrinsic, as an integral part fa/i Balanduuck). to the total 
representation of the object but which bekangs to it only in an extrinsic way as a surplus, 
an addition, an adjunct, a supplement" (Derrida 1987, 57). Derrida points to the fact that 
Kant, despite his anxiety to «case tlae parergonal from that which constitutes the ergon of 
the work so as to facilítate puré aesthetic judgment, also had a conception of what could 
be called a good or successful parergon. Derrida notes that for Kant, "tlae parergon can 
augment the pleasure of taste, contribute to tlae proper and intrinsacally aesthetic represen- 
tation if it intervenes by ili form and only by its form." However, if "it is not beautiful, 
purely beautiful, i.e.. of a formal beauty, it lapses into adonament [Schmnk] and laarms 

the beauty of the work" (Derrida 1987, 64). But it is important to note that Derrida aden- 

t i fies in the parergon a capacity for deconstructive operations insofar as it promises to dis- 




Ripolin i* a Fnnch paint company, very well known m Fm 
1881. The argumenc is clearly informed by «he Kantian r 
proper objett of aesthetic attention and judgment. The L. 
removal of color in favor of whites is clearly un «onomizin; 
frum and minimize in the pioperobjeet of architecture all th 
contributing 10 in functionality. 

Arntdte Ozenfant and Le Corbuvirr finí propounded il 
pointing callcd Pumm in a 1920 essay, in whtch thev uf 
useful fot the proper appreciucion of other formal qualities. 


eye" earlier than oiber formal elemenes. They peoposed ihar some colon, are inherently 
more amenable lo «he construcción of volume in paint ing — they even tLissified colon, 
according to how fu tliey disrupt the furmal qualities of painting. The Pumo divided 
color in terms of a hieranhy of sensations — specihcally with referente to «ale — as majar. 
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Jynamt. and tranulorj. They chumad that "pointing is a quemón of architecture and vol- 
unte is id mean*. In (he expressson oí volunte, color is a perilous agent" (Jearuserrt and 
Ozenfant 2002, 239)- Ai luch they believed that t he use oí certain colon could upset the 
volumetrK architecture in painting. The)’ dassified colon therefoce in relation to the de- 
gree to wHkH they could upiet volumt. They suggested, and themselvei constantly used, 
what they termed colon of the magsr scale — ochre yellowi, redi, earths, white, Black, and 
ultramarine blue — lince they "keep one anotlier in balance." The dynamic «ale comiiting 
of citrón yelkrws, orangei, vermiliom, Vendiese greera, and light cohalt bluei were 
adviied againit ai they give "a sensation of a perpetual change of plañe" thus comtituting 
"diiturbing elements." It n noteworthy hele that the perpetual change provoked by these 
colon wai tlsought to introduce too much vanability, which wai coniidered detrimental to 
the Puriit seanh fot the universal and thereíote invariable. It is intereiting that these 
notiom of color-denied architecture gained currency not only in the theory of architecture 
but in actual practice (Oxenfant 1932, 38-42). 

Ornament and Nature 

— Aloil Rcigl. Prcilau Sljle. Fcandatmu f* a HoJcry t/ Onamal 

It is neceisary no» to rellett on how the ornamental relates to the "natural" so as to better 
prepare for the traniition to the subject matter of this estay: ornamental bsotechnology. 
Hiere has been a historical tendency to develop ornamentation that simúlales andfar 
abstraen from natural objecn and processes. Tlse htstory of ti se discourses and practicas 



principal reférent of the artistk impulse) and i sature has been embodied and deliberated on 
by thinken and artisti befóte, tlse most intense debutes on tlse omament per se ptoliferated 
during the eighteenth through early twentietli centurias. William Dyce, one of tlse fin* 
people to systematically teaeli about tlse relationship between nature and tlse omament 
in the 1840s, described ornamental design as "a kmd of practscal Science which investi- 
gatei tlse phenomena of nature fbr the purpures of applying sutural principies and results 







As muid earlier, lite Industrial Revolución, saw a simultaneous prolifrracion of oma- 
m enea non and of cite celebración of nature. Tin omammt, whicli had until dien been 
cite mote conspicuous marker of social and economic status, became mote accessible co a 
larger segment of society. The mass producción techniques promoted by industrialización 
alio made possible the masa manufacture of omamented goods. le is notewottliy that in 
many of diese industrially made produces che oenamenc has a striking presente. Same of 
che eariiesc designs for cechnologically novel objeccs from the Industrial Revolution are 
omamentaced. Adrián Funy, in his groundbreaking analysis of the socio-cultural concom- 
itarles of design, Objaii of Dairt , notes that in an effutt to engender greater acceprance 
of die tben novel sewing machines, manufacturen resorted co "incorporating ammals or 
cherubs" as ornamental finiihes to diese machines, which were chus "intended to appeal 
through their idiosyncrasy" (Fo«y 1995, 99). Ornamentación seems co have become stra- 
tegically employed in facilitating the psychological transición from liandcrafted objeccs 
(that were necessarily ornamental) to industrially manufactured and relatively novel 
objetes. It is interesting also that animáis have served a similar function of enabling die 
transición to new technological objetes by being metaphoritally associated with them; 
sometimes die associacion being enuncuted by or as ornamencation. This ammahzatiov of 
ta/mofog), where die increasing proliferation of instrumental technologies is domesticaced 
by the trope of the animal, is also noced by Lippic wl«i claims, "The idioms and histories 
of numerous technological innovations from die steam ragine to quantum mechantes bear 
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"animal ornament") have htstocically sustained a semblante oí the "natural' 
ronments that havt come cu be increasingly markcd out in countetposition a 
" However. wtiat happens when the ornament a natural* Wbat bapfxm ubm 
ii ibf nfrrmi for the ireatum of ibt natural ? 



The preceding qoocation from the main newspaper in Singaport sympt omites sume of 
che m<At important aspects of the distoutses of ornamental biotechnology. Singapoce is 
one of the world's largest producéis and exponen of ornamental fish and ornamental 
orchids. Fot a land-scarte, tiny island like Singapoce, tropical aquaculture and ornamental 
hotticulture are not the most obvious economic strategies. However, histocically this city- 
state in Southeast Ana has played an active role in tropical fish and occhid breeding 
programs in the región and tlius developed key infrastrocture and expertise in them. It is 
etpecially interesting that in recent yean cite govemment has tdentihed biotechnology as a 
key economic activity and isas invested billions of dolían in developing strategic industries 
in this fitld, including biomedical industries, bioinfurmatics, ornamental fish breeding, 
and ornamental horticulture. The amele cited líete noces that the transgenic zebrafish are 
not merely for "presenting a peetty picture" but al so useful as biosenson for carcinogenic 
agenn and environmemal pollution. Hiere seems to be an undetlying anxiety that the or- 
namental qualities alone are not adequate to juitify such transgenic experimenta. The bio- 
medical and rnvironmental uses of the transgenic fish are presented almast as if they were 
redeeming featurts of what could pocentially be construed as an ethically pcoblematic 

mary discourses and prácticos of ornamental biotechnology are mtroduced using the ex am- 
pie of the ornamental animal. 





Ornamental lile forma ha ve betn hiatorkally created by se leí ti ve breeding of varieties to 

cultívate qualitia that have appealed to us fur tome aathetic diapmitions and valúa <e.g., 

bushy taila. drooping tara. large eyes, colorful skin, atender budy). It is fascinating that 

tlmiugh a vanety oí discouraes and prácticos, too many and too complex to be enumera ted 

here, cultura have hiatorkally maintained distinctMxia between thtoe anímala brtd for 

ornamental purposa and thoae bred for instrumental rraaons auch ai for food and labor. 

Wliile certain aeithetic qualitiei may be noted in the initrumentally bred anímali, their 
diltinction with regard to anímala kept for ornamental and/or aocial reaaona are aeldom 
compromtsed. There are the occasional inatancea of anímala bred for food being reclassífied 
and maintained aa peta (mcnt delightfully prraented in the hugely suteasíul film Babt), 
but diere ia little evidence that anímala are allowed to belong to both categonea of orna- 
mentation and ímtrumentality aímultaneoualy. In aome aenae then, peta and potted planta 
are tlie moat diatinctive and common of the ornamental lile forma (e.g., toy doga and rosea) 
inhabiting our own contemporary livea. 

Biotethnological reaearch into and devclopment of ornamental life forma are relatively 
new phenomena compared to the loog hiatory of selective breeding. While there are many 
who problematically argüe that there ia no real diferente between diese practica imofar aa 
both are manipulationa of the genetic malee- up of anímala and planta, it ia useful to ntxe 
that diere are aeveral diferentes between diem, the principal ona being the time it takes 
for a desired genetic expresa ion to take eflect; the accuracy and extern of genetic transler, 
and, finally, die dangers of the accelerated ahrinking and contamination of the exiating 
gene pool. Biotechnological reaearch m ornamental planta, eapecially for cut flowers, ia 
uaually focuaed on developing new techniquea for transformation and regeneration, and 
on tlie introduction of aelected foreign genes or changing endogenoua gene exproaion by 
some form of genetic engineering. While aome of auch reaearch liaa focuaed on aelectively 
engineenng aeathetic characteriatica auch aa flower color, ahape aa well aa more instrumen- 
tal characteriatica of longevity, plant habit, and reaistance to diaeaaa and inaecta, the ma- 
jority of biotechnological reaearch on ornamental planta ia atill on altering flower color and 
sliape. In Smgapore, biotechnological reaearch on flowers ia moat heavily focuaed on 
orchida and involves more tissue culture engineering than genetic manipularon. 

In terma of ornamental anímala, the specifk subject of this essay, it is noteworthy that 
almuat all aelection entena employed are plienotypical and tlierefore readily apparent 
phyaical features. Por example, in die conventional breeding of guppia (Potaba RdKulaia ) 
in Singapore, malea are aelected for the lólkrwing: vigor, large aire; preaence of vivid and 
unifbrm colon,; abaence of defotmities like odd aliaped lina, huiKhed back, etc.; strearn- 
Imed ahape; specilic tail ahapea like fan, delta, awordtail, round, etc. Fe mala are aelected 
for large aire and appearance of some color» ion on lina. The typical broodstock manage- 
ment of guppiea involva severa! procasea. Adult üah frotn stocking tanks, aged between 



tution and functionalicy oí tht object ii ¡a adlieied to is similar lo dial oí tht modemiM 
discourses prrsented earlser. The very same discourses that established «he nonessentiality 
oí omament in order lo relega» i( in moderniam are being used «o ethically justify «lie 
creation oí ornamental anímala. And imofar a* «he nonesaential qualily oí ornamentaiion 
has been relamed in lliii new arikulalion in ornamental biotechnology, ii is Mili funda- 
memally modem. 


Parergonal Aesthetics 

ln conclusión, «he esaay presenta ihe pasaibility of cnlically poaitioning oneself within and 
with reíerence lo ornamental bioiechnology diruugh ihe wortcs of artista Marta de Meneara 
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Eduardo 










di her manipulación* were phenoty pical and ornamental in the modemiit sen*e of 







Menete*'* work enuncíate* the ornamental logic by opting fot phenotypioal cliange* 
that do iwk afleo» che germline and thus the genocype of tlieie and iubiequenc generación* 
of butterflie*. However, *he doe* not do ic in an attempt to ethically neutralice l>et aei- 
thetK manipulation of the butterflie*' wing*. Her work enacu a complication of the natu- 
ral and the artificial tliruugh the parergonality of her man i pula tumi. which *imultaneou*ly 

Eduardo Ka('* work, GFP Btamy, alio named Alba (figure 2.2), ha* become One of tl>e 
mitt important icón* of the tranigenic animal created tliruugh genetio engineering. Kac 
worked widi a team of genetio engmeer* to «reate a tranigenic fluoreicent rabbit contain- 
ing gma flumitati ¡notan (GFP) extracted from a jellyfuh. It i* noteworthy that hu work 
wa* not the mere creación of the tranigenic rabbit but alio encompaued 



It i* faioinating to coniider the broad aim* and implications of the work when the primary 









no« only to cteate a pretty piccure and therefore polent ially useful fot othet mon imporlaM 
aspee ts of liíe). The works of aitwi such as Kac and Menean complícate such distinctions 
between the fundamental and tlie secunda ry, the natural and the cteated, as well as of the 
scientiík and the attistk, through a parergoiul aesthetic that suspends and obfuscates such 

categoría. 


d Kostic, Alrksandra, cds. EJturJo Kac: Ttltfnuaa. BieJrlcmalns. Tramgmu 



Loos. Adoif. "Omanvnt and Crlme." In Tbt Anhitoturr t f AMf Lttt, editrd by Yehuda Saltan and 
Willtcd Wang. 100-103. London: The Ara Coundl, (19081 1983. 










Embodying the Chimera: Biotechnology and 
Subjectivity 


Bernard Andrieu 


Baudriaire. lu Sphtn di Pátú, bl VI 

Umil the eixi of the seventeenth century, the mumcrous body had a mythological func- 
tion: A sign from inte gixls. the monster (Kapler 1980) is not milfurmtd like Oedipus's 
twisted foot'fate. it is a ptodigious matute whose corportal formación endows it witli 
superior power. However, one muit differentiate between fabulous moiuttn, whuse corpo- 
rol hybridizatKxi reman» poradoxical, and biological momeen studied as eaily as Hippo- 
crates in 0/ Cmralim. X-l, and Aristotle in 0 / ifx Central ion of Animáis , Book IV. Greek 
mythology indudes fabulous momeen, human bodies that have bren recomposed with an- 
imal aterí buees such as wings, ser penes, and buu tusks fot Steno and Euiyate (ceansformed 
by Alhena owing to Medusas yealousy), and Medusa, lover oí Poseidon and expecting his 
(hild al so tramformed by Athena). Lining or disfigunng íes human body defines the fab- 
ulous monster as a fall. On the other hand, the chimen is born with a triple animal body, 
a sote of muleiiórm and potycrphalous beast uniting múltiple forms in one body (Plato, 

77* Repub/u, bk. IX): lion-headed and dragon-tailed on the body of a goal. Yet specific 

unity is not maintained, as in the embodimene of Cerbe rus. the dog with three heads 
and a rail of snakes (figure 3-D- Orberus remanís a dog when a chimen represents three 
)uxtaposed species. The chimen is a malefic creature whose next of kin are Echidna (half 

snake, Isalf nymph), Geryon, the three-bodied giant. Medusa (serpent-haired and stony- 

eyed), Scylla (six claws, mouths and heads, and the rur of a lion) as well as cite Sphynx 
endowed with a matden’s head and breasts, lion claws, and a dngon tail on a dog's body. 

Bellerophon, queen Stheneboea’s would-be lover, was exposed to her husband as Ise 
spumed (ser. Tlse king then urdered him to r>d the country of Chimen, a fabulous creature 
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artempe oí mind perversión. Zeus, tver the bright spork, eventually destroys Typhon, 
not befare the latter, in a montfrous mating wiih Echidna, lias begotten a proge ny 
will become ihe se ourge oí ihe centursés to come: Chimen, ihe Sphynx. Medusa 
Scylla" (Duvignaud 1981,21). 

By adopting «his technique given by Zeus, the sublunar world can hope 10 huid 
sway over ihe impuniy and che malignancy oí the chimerical body whkh cannol la» 
or reproduce, no* only because oí iis incestuous origin. but also because us nuke-up is 
heterogeneous. 


Llí 



Fnnlcenstein. 




Hie imaginary relación* that biological Miente* have wiih che nacure oí the human 
body pul a ta*c af evil on the changad body. Science nuy llave told it* *oul lo the devil 
by peeíerríng genetic immortality co cite human condición. Unlike che chimen 1 * body, 
metamorphcm* doe* not uphold che double biológica) way, it only transforme che i «po- 
rtal form, even if che hero'* uiul i* damned: Pcumetheu* i* gnawed by hi* fault, Faust i* 
Mild co tlie devil, and Fnnken*iein i* haunted by hi* «igins. The mecanwrphcni* i* not 

a metanoia, which i* co lay, a convenían enabling che *oul co cum a way forever from the 

thadows in tile cave in arder to follow clie *tage* oí a dialecck ascending toward Tmth. 

Tile changed body, a* opposed co the chimerical body, claim* co have done away with 

ócheme** wherea* it remain* inside it co give ic identuy. Metamorphosis i* a failed chi- 

mera. Tlie chimera uphold* che Same and the Ocher within a unique double body, f« 

tile chimen i* double — noc a Doctor Jekyll and Mi*ter Hydc. bul a biológica! being 

whote double identity i* alway* idenciiiable whenever idencicy alternación i* netestary in 

clie cate oí a tplic pertonalicy. 

Jacqueline Carroy (1993) ha* illuminaced che many histórica! admitir* shartd by che 

myih oí tplic personality and che Science v*. occulcúm *chi*m tliat molí valed many tcien- 

ci*t* ac the end oí die nineceenih ceniury. The biological chimen rete* upon what Olivier 
Pourquié calis, in hi* presentation oí Nicole Le Douann's works, a "substitución of homol- 
ogou* cerricoeies" racher llun upon the parallelism of complemencary idencicie*. The chi- 
merical body concains boih quail cell* and chicleen cell*; "die embryo chimen obeained in 
chis way develop* normally and che quail cell* chal compote che neural cube a* well a* die 
derivacive* of che neural ridge chai mignee from che neural Icild* can be idencibed through 
Feulgen-Rcuto-nbeck * nuclear colonng" (Pourquié 1995, 42). Idencifying che cell* stem- 
ming from die tramplant can be done regardlets of die trace of diflerenciacion of the celb. 
Fusión i* incomplete fur die chimen a* n maintam* the Difieren! within che Same. One 
needs co follow the migralion of the dilfermi within a unic wiihouc ihe laccer ditappear- 


Yec che model of che chimerical body belong* to a concemporary fantasy, that of devel- 
opmencal biology. Winkler creaied die lir*i vegetal chimen* in 1907: The*e lieieroplattic 
graft* consisced of ihe paired cell* from cwo difieren! species wiihouc iheir respective he- 
reditary potencial* being modibed. The chimen can noc crantmit it* somatic State as long 


The Chimera’s Transplanted Body 

Ac che beginning oí che cwenciedi cencury, che sciencific model oí die chimerical 
body showed die transplanted body as che representación oí the modero uibject. Through 
tnntplants, the subject wat able co step into che cechnical pcatibility of building a body 
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tver symbolism desera tl>e body, diere indeed rema i m of «he latter bul j set of wheels, a 
tethnical Organización uf interchangeoble fundióos" (Le Bretón 1993, 274-275). If this 
ob|«tilitdtion of the body don have a pan in ending che incainatc man of Christianity, 
■t alio points 10 a new relación of the subjecc to living matter. The tramfiguiatian of lite 
body defines a mode of incamation thai is subjective and not metophysical anymore: Only 
ihe subjed now «mu to go beyond Im body by defining ii as a complex network of ele- 
mencs grafted cogeiber. 

In biologisc and philcaopher Mithel Tibon-Cotmlloi’s eyes. 


For olí that, tlsese new "racional-imaginary" objeds are not vntual objetes. They belong 
to tbe biolugical compatibilities ollowed by nature even if not producid by nature ítself 
along the coune of iis evolución. Even if chimeras depend mostly on stientific producción, 
they siem from human undencanding of Ufes mechanisms. 

The legitimacy of this producción should not be questioned. Like phikisoplier Max 
Marcurci. ocie can. of coune, see "artificial bodies” in these productions, and asserc that 








implementatx>n of tranegeneui Dncarding the human body a leu an ecu 
parting frum one’t initial genetic pairimony. Is noc tl>e wish lo end the cose 
by our geneuc ideniiiy an atlcnowledgement of ou r epeciei’ self-loathing, > 
of our forgetfulneu of the genetic mutatione inflkted on ihe children o 
Hiroshima? The human body will becumt a genetic chime ni when. lik 
plano, huma» have finally replaced rhe myih of Geneeis and the Fall by ti 


esú. In the 1946 second preface to hit 1931 
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cu fmd au( wlui cite (heme uf the chímen heralds in Íes pervaxion of ihe beginning of the 

cwenty-firsc century. Undt r (he conditions describes! by Foucault, (lie human chimen 

would ikk leave (lie choace of Im sex (o (he individual. I( would be (he lógica! consequence 

of (lie ideológica! link instituted by biopower between sex and (ru(h: Having a real se» 
is no( understood by (he human chimen as (lie reducción of social sex (o biológica! se». 

Truch nadies hete in biological acmé by merging boch sexes iiuo une, (he couple incar- 

na(ed in(0 a sede geneoc uni(. Having become transgenic, humaos will lia ve no more 
choice: Science will decide upon (he validi(y of (he body, heahh or economy once more 
being used as alibis. By committing itself (o (ransgenesis, (ransgenetic researcli Isas be- 
tome a French nacional pnorily. which comes down tu asking Foucault s inicial qoestion: 
Do we real I y need a real sex?" (Foucaulc [1980] 1994. ble. IV. 1 16). The chimen may be 
(lie lase figure of a real sex. bioeechnologically engineered as a whole. providing a( lase (lie 
negación of castración chrough (he demiurgk uuegniy of creación. 

To Everyone Thelr Chimera 


The body has become a sign of identky where i( once was bul a moduluy of social appear- 
ance and surface (Le Bncon 2002). Appearance is ouc, embodimenc n in. Hie refusal of 
dualism is no< as moch expressed by a wish co bid (he na(unl body goodbye as by (lie 

creación of a body of one's own. Through a body of his own, (lie subject can model form. 

bul also mader itself: Marking (he body is (lie first mude of (his subjectificacion uf (lie 

body, and genetic manipulatioii offeis (he possibilicy of shaping a humanired matter. 
Iden(i(y is building itself a cultural furm (lirough techiuilogical means. The cul( of 
che body not only develops freedom of (he self, i( has abo become self-culcivacion and 
self-culcure. If (he capnalisc syscem carries on mamraining sub|ec(ivicy widiin (lie rndefi- 
nice dividuaciun of (he body by tenewing us commodificacion. (he consumer is nmpted (o 
consume himself in chis circulación. 

Within (his mainscream liberal ideology, a body of ocies own is held as an individual 
body in which we should only delighe. Sucli consúmense hedomsm saris fies (he human 
body up (o (he excesses of obesicy and high-rtsk behavicirs. Once (lie body lias become it- 
self, (he individual can also subjet(ify ñ by personal izing i( racher (han wididrawing in(o 
mdividualbm. Corporal decoración fies inco (he poctem of expression when subjeccifica(ion 
attempes co incarnace (he subject in (he very matter of che body. Being ts not an essence, 
eidier exterior or transe endenral (o die subject. Sarire managed to reduce human essence as 
a whole lo existente: I am. I am but my actions. Existentialism was (o fmd privileged 
modes in ftminism and worldly embodimeni. The gender and die mudes of cheir incama- 
(ion drew every man and woman into an idencicy struggle for die atknowledgemenc of 
corporral existente. Being camal consisted in dimtly incamating one's exisience through 
■demiiy intensificanon as well as cultural exaltation. The culi of (lie body has been super- 
seded by ns culture and cullivalion. The lauer créate cheir corporeal valúes rn (he subjeci's 





voy matter: hts ui her sex and sexuality, his or her actions, his oc her gene* or brain. 
Liberation of tlie body has led to an intense yeaming fot the intimación of a clumerical 
body. 

By using both biology and phenomenology, my notion of the incamation of tlie 
subject or that of the embodied mind is similar to Francisco Várela s founding work. By 
suggesting to start from the "lived body" to account fur cognition, the notion of in- 
camation (ot embodiment) no kmger lias the dualistic meaning of Christian tradition. 
Spirit (tlie muid) is now present tlirough the body that produces it. Accarding to Varela, 
a compromise should now be reaclied, studying cognition neither as the reconsticution 
of a pteotdamed exterior world (realism), ñor as the ptojection of a preordained interior 
world (idealism), but as embodied action: "By using the term anbodial ot mean to high- 
light two points: first, that cognition depends upon the kinds of experience that come 

vidual sensorimotor capacities are themselves embedded in a more encompassing biologi- 
cal, psychological, and cultural context" (Varela, Thompson, and Rosch [19911 1993. 
234). 

Let us fmd the link between biology and phenomenology that Maurice Merleau-Ponty 
long looked for: tmtilion shows how cognitive sttuctures emerge from the returring sensor- 
imotor schemes that guide action through percepción. The phenobiotechnology of subjec- 
tivity is not the new unified Science, but an interknowledge: Everyone wants an incarnate 
body. 


A Phcnobiotechnological Subject 

The wisli for a chimerical body is now only limited by biotechnological fantasy. Deciding 
that a wholly bio-artihcial body might not be cumpacible with bioetliical norms and laws 
would be to forget the biosubjectivity ensured by the progress of technological medicine. 
Ihe individual interest of one human being invoking his right to live in a dignihed body 
would legitimize trsearch un artificial life. Suppcning we could shape our bcidies according 
to our wishes: Would that be enough to abolisli tliis object/subject relation, to embody tlie 
subject fully? For the body, as a living subjectivity, u of such temporality and spatiality 
that no contení can evo reduce it. By changing his or her body and making it as cióse to 
his or ho wishes as possible, tlie biocechnological being would in efiect change biulogical 

time, not to stop or stretch it but to live our biológica! time intensely as a biosubjective 

movement. By sluping the matter of his or her body, tlie subject not only forms him- 

or herself, the subject abo gets information about tlie movement of his or her llesh. By 

changing the body, the subject finds itself to be moving. Rather than to construct him- 
or herself in order to reach some functional or aestlietic ideal, the moving subject would 
like, in the extreme, to modify him- or herself endlessly. 


Given (luí (he body is no mote natural, or at least that (he individual and social repre- 
sentación oí (he body defines i( as entirely cultural and cechnical, we can deconsintct and 
reconstruct (lie body endlessly. Tlie body as a whule is already (eplaceable, lilce parís in a 
biotechnological Mee cano. Medianúation of (he living musí nonetheless be funciioiul in 
ks artificial:!)-, as in Jean-Luc Nancy's 1999 text The htiraJer about his (ransplam. Our 
mental attachmtnt (o subjettivicy maintains us in (his imaginary ututy of (he self, of (lie 
body proper that produces (he illusion of mental independence from our biological State. 
We all find uut that our given body gees wom, filis ill. dunges widi age, and is degraded 
by time. By changing (lie body, we could stop this biológica! temporality eitlier by 
slowing down (he aging process, or by making up for (he proble ms of time with a spalul 
renewal of tile body. 

Conclusión 


Tluough (he creation of new speties and wnhin (lie human species, bioselected individuáis 
such as Baby Adam — boro in 2000, genetically serrened and selected to save his ill 
sisier — demónstrate chal changing the body is now less virtual than feasible using bio- 
tedmology. There remains for a specihc alibi to be found. Tliese dunges nol only 
irnply biological consequences, bul also social ones. The changes in family relaiions, sexual 
■ntercourse, and (he relación co ocie s body are now given legitimacy by the genomic 
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The Transgenic Involution 

Richard Doyle 



Falling into a Whole with a Rabbit 

I« may seem perverso «o suggesi that if you wan« lo underatand tlie telus of concemporary 
biotechnology, then you ought 10 sample «une hydroponk White Widow and look at art- 
is* Eduardo Kac's tranagenic bunny Alba. And indeed I would suggest no such thing. 

Waiting to Inhale or, Bugging Out 

Inhaling White Widow, a potent and reteñí ly esislved hybrid of Cannabis índica and Can- 
nabis saliva, cúrales a taboo, a legal infraciion, an uct uf cognicive libeny, and a relaiion- 
ship lo a newly biorethnologital plañí. Since ihe mas&ive surveillence and law enfúrteme ni 
campaigns of ihe drug *us ha ve forced its cullivaikn lo breóme boih damoik and in- 
door, ibe qualiiy, varieiy, and poiency of cannabis has,, er, grvuw ai seemingly faniaunalk 
rales. In res pon se 10 an iniensified prohibition and subsequent deterritorialization — "I 
hear choppers. let’s gei diese planta i naide. quick" — cannabis underaent a lechnkal trans- 
formation dial ahould be ihe envy of more mainatieam biocet'hnological enierpriaea. And 
alihough ii ia ihe THC lévela ihai gei tlie musí aiieniion — sumí estímale ihai levela of 
lisia paychoaciive and even psychedelic compound in high-end cannabis llave incieased 
nearly fourfold aince ihe 1980a — ii ia the new genetk diveraity of cannabia iliai ¡a iruly 
diuying, a diveraity that can iiaelf only be encountertd ihrough the smoke or vapor of 
inhaled cannabis. 






graphics of intoxication. Googling and oogling images oí green buds such as (huse al 
www.hightimes.cum (cuites one immediately (luí tlte ihctoric of cannaboid porn is a* 
di verte as cannabis itself: Hete are images of an accursed share of buds, heaped harvests 
(luí <on(est (he creeping sens* uf scarcity da» always haunis a criminaliud hábil. Then 
(hete are spectacles of healtli perhaps mmi appreciaied by growers, médium range shois of 
plants in full bloom. The» exuberant viialiiy images régimen uf water, lighi, phusphorus, 
potanium, nurogen, (race elementa, and carbón dioxide (ha( are absoluiely precise and 
(horoughly supple in relación to (he always shifeing needs of (he plañí. Bul easily lite 
mu» ubiquitous image of sinsemilla (literally, "without seeds ') is (he <lose-up of a ripe 
green cola enmeshed wi(h and refracted by shimmering crystals of THC. Hete One looks 
no( ai a crystal ball bul in(o a crystalled bud for (he glistening evidence of cannaboid pro- 
duciion, as if (he fuiure e Secta uf (he plañí weie made achingly and vertigmously visible. 
Bul tlte crystals, in arresting (he eye, also soluit i( further, leading (lie viewer inside (lie 













eighteentli<entury botánica! prints, then it is a pomography oí piattli. Is it ñor striking 
tliat tliis familiar bul faniastk cniry should map ñor only a metonymy of the eye and the 
phallus, bul a veri ubi t becoming insect? Caiching a bufi indeed: The penpecnve liailed 
by the spangled buds is lea inseminator than pullitiaior, more enflowenng than dcflower- 
«ng (figure 4.1). 

Henee anoiher parallel and bugged oui reading of cannaboid pom presenta itself líete: 
Spet (acular close-ups oí Bowering cannabis, spangled wiih retín, work 10 blur the very 
boundary beiween human and plañí. In soliciting a more or leu sexualired gaae al a plañí, 
such "bud shois" articúlale an asiemblage oí plañí, machine, and human ihat lias dnven 
THC levels ihrough ihe roof. The flower/pollinator relación mapped by a Higb Tima cen- 
cerfold marks lile langled bul hardly dominacing relación of usen and growen of ihese 
plañís. Here viewers are as charmed by che planes as they are che radical diferenciación of 
ilie plañí genomes. Sume writen have indeed looked al tlie (un)canny diferenciación of 
cannabis and suggesied thai the relauon beiween cultivator and cullivaced has iiself 
become blurred, chai u is cannabis chal ts perhaps an ageni of iis own proliferación. As 
che appropriately named Pulían puts it, "So who is really domescicaiing whom.' 4 






Traveling Stoner Problem 


SiiU, if the ubiquitious glossy shots of cannabis teach us that fur u sets and growers oí 
taimaba, appearance manen,, íi serna equally citar chai appt arante itself is bul one irail 
selected fur by contemporary c armaba bteedets. Flavor, aroma, case of cultivador!, and a 
remarkable varieiy of qualitatively difierent highs are all the object of selectivo pressure. 
and it is hete iha( cite biodivenuy of cannabis bnumn ai once obvious and inaccessible. 
The diversity n obviom as che Sensei Seed Bank catalogue or Camabu Culture or just plain 
Google ceem wieli hundreds of difierent strains (and possibly two difieren! species) of 
psychoactise plante. The spectrum of ñames — Big Freeze, Jack Kush, Northern Widow, 
California Orange, K2, Millenium, Fio, Master Kush — speaks to días pora, tbe sudden 
difie rentiation of lite tan naba genome trammined va a sprawling lar that would defeat 
any rhetorkal urge toward taxonomy, or ai least excessively diven it. If one looks to ilie 
naming prat lites of the carinaba etology as a way of assaying its disirsity, as I am, then 
the researther buzxes with a «entable contact high. As mnemonic devites. the trowd of 
tan naba ñames pnmarily testify to a joyful and often synesthetic disarray: Purple High, 
Mazar, Oasis, Shaman, Nébula, Voodoo, Free Tibet . . . One looks hilariously but in vain 
for a structuralist algonthm that would revea! a secretly teferential character to cannabix 
nominalizatioca, what we might cali '‘ganjanyms." 

But the diversity is also essentially inaccesible. Surely this rhetorical disarray is of a 
difierent kind tlian that famously and yet cryptically induted by cannabis sativa and 

indica? Only une way to find out Like uther psychedelic allies, cannabis requires a 

human assay for its diversity as an organum to be evaluated. 

And yet where to begin? Mari Emery's Seed Bank, an Online Canadian vendor of 
high-end cannabis seeds, ofiers 611 difierent strains. How is the would-be cannabis 
biotechtiofogist to proceed? The evaluation of eath individual strain, noc to mention the 
combinar ion of strains that is the province of contemporary cannabis breeders, presentí an 
unfathomable and incalculable enterprise, available only partully to those willing to self 
experiment. Mapping the diversity of cannabis requires not only a quantitative and.'or mo- 
lecular genetk description — its lineage, preferente, and ltabitat — but requires an active 
and paradoxically stoned deliberation. 

An example from contemporary mathematics helps to sitúate just how confused tlie 
(necessanly, intermittently, stoned) cannabis biotedmologist must be. It is a cause of 
much fascinaban and emborrassment to mat hematíes that the seemingly simple cotn- 
pu tation known as the Traveling Sales man Problem presentí so much diffsiulty to modero 
day Pythagcireans. Tlte problem a as follows: Imagine you are a traveling salesman with 
responsibilities for fifty difierent towns in northem California, Oregon, Washington, and 
British Columbia. Given the knowledge of the distances (and'or coits) between tlte towns, 
what is the shottest (or cheapest) route to take as you make your rounds, distnbuting. 



Despile (he simplicicy and ubiquity of this (y pe of problem, its sol ui ion is nonirivial. 1( 
tumi out (luí (hete is no general procedure for determimng (he shonest rouie o(her (han 
(lie measurement and eomparison oí (he difieren! routes. And ■( gets worse: if (here are 
fifty difieren! towns, (he number of difieren! posible nuiles approaihes (he esdmated 
number of panules in (he universe. 

By analogy, even (he dele rmnul um oí (lie seq nenie of assays — fin( smoke Haxe, (lien 
Widow, then . . . — beiomes a highly dubious einerpme when dealing wiih lombuudom 
of 611 strains. Leu a question of "distante" (han "difiéreme." (he combinaiorul pratdce 
of cannabis genérica, if i( is (o proceed froen a deliberaiive logic, fmds itself faced with an 
enormous calculatkn. And more sirains are being developed all (he (ime. 

Dude, Where’s My Car? 

Ye(, like my abili(y (o arrive a( »urk this morning despile (he tescimony of Zeno's Para- 
dox (o (he conirary, cannabis bioiethnologists all over (he globe do precisely calibrare, 
combine, and intégrale (he differtnces betunen differenl strains. We mighi be lempied, 
(lierefore. io suppose ihai cannabis breeding i mol ves a slovenly departure frum delibera- 
ción. less a practke (lian a passing ou(: (he so called "cooch lock" associaied with certain 
strains of indica-infiuenced cannabis. And yrc if contemporary cannabis genomics cannoi. 
a priori. opérale ihrough a careful calculaiion or delibcraiion of (he usual algoridimic son. 
■( nonedieleu involves a set of heuriscics (luí bring (lie fundamemally Interactive tuiure of 
cannabis breeding inio relief. 

DJ Shon is one of a number of emerging cannabis breeders who have achieved a 
me usure of (paraduxically anonymous) celebmy through (heir innovauons in cannabis 
breeding. Blueberry — a saciva/indka mix with, yes, (he flasor of blueberries — exemplifies 
(he innovative effeiis of DJ Shorts breeding mechodology. Apily named, (his DJ (reais 

(lie cannabis genome as an immense mix (o be sampled, recombined, and xralchtd. 

Like (he conceptual arusc and sonk shaman DJ Spooky, DJ Shon highlighis (he funda- 

menially Interactive and entangling procesas uf Creative production. 

First and foremost, of course, is (he sampling of (he plañe itself (o determine which 

plañís io breed logeiher. Bul DJ Shori's sampling procedure involves more (han (lie casual 

plañí under consideración, pausing even to briefly rub up against ic “A son uf scracch and 
sniff lechnique is first employed. With deán, odor free fingen, gendy rub one plant a( 
a lime, on (he stem where u is well developed and pliable . . . The newer leaves al (heir 
halfway point of developmem may also be rubbed and snifléd."* 

'Diese strange andes give both a (opological and a biológica! spin (o die boundary- 
blurnng iniroduced by Pulían above. The iransformadon and combinarían of cannabis 
genenc informanon — (luí is, cannabis sex 6 — takes place here ihrciugli a ventable mixing 
of bodily fiuids, as DJ Shon and a cannabis plañí momeo tari 1 y bul undeniably s liare a 



cerncory. The question of where the plañí endi and DJ Shott begini momentanly, bul 

Hiii human/plant alliance suggests ihai in DJ Short'i methodology, selección favon 
thoie planii thai exid al JuuAvmf, boandana. In iliii cate, (he inoedible array of flavinoids 
uuxcd oui of ihe plañí musí be presen! bul alio mobile: The genile scrokes of the breeder, 
over múltiple generations, tender an amplilied 11 o w of (lavor. 

And of coune ii is ñor only phyucal boundanei that musí become fluid in thii ielec- 
lion. Ai with Pollan'i question — "Who ii growing whom?” — cannabis seemi almo« 
uniquely capable of inducing ihe collapse of ñgure and ground dial queiiioni ihe ageney 
of grower and grown. Indeed, in On Bemg Stontd. a quantitatite and qualitauve study of 
(he efTecia of marijuana on human iubjecii, piychologiii Qiarlei Tari noce* ihai "figure- 
g round shifts become mure frequent and easier 10 control when stoned." 7 

Alba and Biotechnological Enlightenmcnt 

ln a role revenal for a iomeiime model organiim. Alba too, requirei a human aasay. Kac'i 
biotechnological rabbti glows wiih lite green fluorescent proiein when, like so many 
I9?0i psychonautic basemems, ii ia buthed in lite proper spectrum of lighi. In glowing, 
n in voltea ihe possage of an incteasingly plástic laboo siruciure — Wbal ¡i an animal? Hmr 
civ gfa ut mal iban ? Henee Albas glow piovokes queilioning and debaiei, as if disemine 

audience. Alba becomei an imaging device for the sohcitaiion and regiüraiion of a rheco- 

ric of genomics.* 

Bul if Alba (who was quite white) and White Widow (who ii ñor ai all) are lmked 
ihrough iheir need for a human hast, the entanglemeni speaki 10 tlieir status ai recently 
e volved familian, border creatures who bo«h exiend and hack itrangely inio our ageney 
ai humam. How do a rabbil and a plañí hack human ageney in lite context of biotech- 
nology? Surely biolechnology ii nochíng if no« the intensified applicalion of human con- 
sciousness 10 evolution and iis ecusystems. Homo sapiens' recently amplilied capaciiy lo 
manipúlate genomes would be, in chis lighi, a qualitauve ai well ai a quantitative inc rease 
in human control over the living environment. Cloning technology, for example, promisei 
to end the alleged nightmare of human reproductive difiéreme ai early as 2003, as humani 
become asexual ai well ai sexual reproducen. 9 

But boda the cannabis hybrid and the transgenic rabbit expuse ui to a rather more limi- 
nal ageney than (he conjunction of constiousness and genumes might suggest. If dve 
promise of genomics was a "tnumph over dearh” (Jacob) or a revelation of "what life is” 
(Watson), then iti delivery lias been rende red more in anxiety (lian gnerus. While Alba 

glows, her light does noc signal an episcemological enlightenment but the iudden arrival 

of an aflect: In bioluminescence, Alba lighti up a habitat whose fundamenul output ii 

intercoratectivity. Alba ii, er, Irnng provf that machines, iigns, and organismi, in their 





diferentials of intensity: netwotks. Alba s glow indícales that organisms are now indced 
Online, loggtd into che evolutionaiy network and cuming Darwin's "trce" oí liít inio a 
fabulous medí of interconnection. An inttraction with Alba Milicia »« merely due lo nov- 
elty and surprise, bul co a sudden time of implicación, a linkage beiween humans and 
Alba no leu actual than her relación co che Atquoita Victoria yellyfisJi cinc is che sourte of 
cite GPP gene. Henee if distourse is Albas ouepue, so too does she solide a praccice of 

aflective connection. As an icón. Alba cends lo indeed funccion as a son of neón tign for 

cransgenesis, bul she is a sign who does mucli more iban signiíy (figuce 4.2). In a less 
replicaced bul no less revelatory image, Kac ihe anist is seen lo be practically eniwined 
wnh Alba. Selected, cropped, and zoomed, che image reveáis a hospitable bul eniangled 
grapple (figure 4.3). 

head beiween my body and my left arm, finding al lase a eomfortable posilion co resi and 
enjoy my gentle strokes. Site immediacely awcike in me a strong and urgeni sense of re- 
sponsibiliiy fiir her well-being." 10 

Wliile one may hear prolepsis in Kac's lestimony — a preempeive response 10 ihe objec- 

lion ihai he somehow abuses Alba by making lier glow wiih ihe status of "art” — Kal's 

accouni also highlighis an essennal effeci of the bunny. If die "big blue marble’’ shocs 
of Earih from space piovoked a sense of global unicy and incercunneccion among many 

oiherwise isolaied vieweis. Alba seems co provoke an outburst of haspiialicy, an urge 10 












Ítems 10 argüe that une knows ihe plañí only as a mixture. Indeed. DJ Short ends his 
discussion oí selección wñh less sobrkty than ecstasy. While lite smoking oí males setks 
lo asxay ihe difierence tan nal) u mighi make co ordinary, base lint consciousness (w hale ver 
ihal i»), DJ Short's final (esc for selección involves a modulación oí extrootdinary tonscious- 
ntss: He suggests that ihe bese lesi toe ihe eharacter oí a plañe is lo use n in conjunción 
with another psychedelk such as psilocybin oc LSD-25: "Ideally, ihe psychedelk sub- 
siante will further ihe rouge oí noltceable subtleties by one's psyche . . . if lite lterb is iruly 
blissful ii will become readily appirent under such psychedelk examinaiion.'' 1 ’ 

Again, a choice is made, bul Us m abanan u th< drfarmrt nf agfmy ilulf. Psychtdelits are 
soughi oui precisely because iltey pul ihe control oí an ego inio disarroy, a manifestación 
oí mind or psyche noc amenable 10 the usual siraiegtes oí control. 

Dorwin nottted that sexual selettion — ihai abjecied, oiher vector oí evoluiion ilui has 
spuned everything from peacock feathers (figure 4.4) lo btolumirmtence — seemed lo rely 
on a similar son oí breakdown. Writing oí the effect oí male bird son g and plumage on 
females dunng counship (a.k.a. selección), Darwin said: 




rroubled by female choice precise ly becaute ii was fmile , this and oiher passages also cm- 
phaaize (he proble macu naiuie of whai Darwin called "charm'’ in evolución. "Struck by 
(lie general elfeci." female» are boih agencs uf «leer ion and ilie tlurmed subjeccs of (lie 
feaiher. suflkiently seduced rhat il>e very boundanes of mole and female break down mío 
(lióse zonta of indiscemibility nece»ary lo reproducción." 

Ii was skkeningly obvious lo Darwin ihai ihe feadier (rain of a peacock wat hardly lite 
result of any scruggle for fuñe» of (he usual son: "Ñor can we doubt (har (lie long min of 
lite peacock and (he long lail and wing-leaihen of (he Argus pheasain muse render (Item 
an easier prey «o any prowling (iger-cal (han would ocherwise be (he case.” 16 

Ye( strategies suued (o couriship raiher (lian wrvival abound in nalure: birdsong, col- 
orful plumage, insect siridulation, perhaps languige itself." Darwin'» míense and exqui- 
si(e siudy of (he mechanisms of sexual se lee l ion — studies barely noied by concemporary 
resean hers on (he subject — cominually focused on (acrics for inducing (he dissolurion of 
boundanes, a suelden fluctuación of figure and g round. 

Cúnsider, for example, Darwin» analysis of ocelli, eyespois (luí adom (lie feathers 
of said peacock. If Darwin is convinced dial indeed an array of saíd cve spots charm (lie 
pealien, liow exacily do tliey do so? Darwin puzzled over (he etfeci. and was al first disap- 
poimed by (he peacock's charm, liule appreciacing (lie perspeciive of (he peahen: 




Wlul so impresses Darwin in (his remarkable eveni of sexual selección — he himself 
plays (lie role of pealien, subjecc lo (he charms of a ceitain bespangled Mr. Gould — is 
noc only (he precisión of (he ocelli, 19 bul iheir capacicy 10 render (liiee dimensions in a 
cwo-dimensional médium. Tlie flac eytspots are praccically an omidiologkal cinema. 





attention. Much "iirudc" by the dísplay, buih Darwin and lite peohen are perviuded by 

Wlut muges were thrown' These “ball and Socket" ¡maga achieve not only three but 
n dimensión*: Untanny, they prrsent nothing other to the eye than an eyeball itself, in- 
stilling a momentary but actual dissolutiun oí the boundary between viewer and viewed. 

Henee the impártame oí both a language oí choice and the experience of seduction 
when attending to the mechanisms oí sexual selection. Provoking not ficness but entangle- 
ment, sexual selection excels at the momentary bteakdown of inside/outside topología. 

Back to the Whole, or The Earth, Aglow 

The firefly is, oí coune, a póster crea ture fur both bxsiuminescence and sexual selection, 
and recent restare h has even sought to study the reproductive suecas of transgenic zebra- 
(isli in competition with their less spangled competiton.* 0 And if a bunny is considered to 
be a sign oí a most semiotk sort, it is, oí coune, a sign of reproduction. If Alba, in her 
bioluminestence, charms us, she does so by revealing and even inducing our mutual 

entanglement in practica of evolution. So too doa cannabis seem to remmd us of our 

co-implication, producing tlse eflect of a strangely distnbuted and sexual I y articulated 

ageney. These familiars are thus exemplars oí contemporary biotechnology whuse methods 

are citational and rrcombinant: Biotech vectors us toward distribution and involution, a 
weaving together oí life forma whase ñame is bar understood as a vtrb: Gau. Such a tech- 
nology is essentialiy psychedelic, as v*e leave tlse worid of referente wheteby the narrating 
"I” can maintain any reliable differentialson from its object of knowledge or leve. 11 As 
with certain peacock feathen, if we look propcrly at Alba and White Widow, a new di- 
mensión of expertence and even consciousness suddenly unfolds, as the earth becuma less 
a globe than a network. Fade to biolumínescence: tlse earth, aglow . . . 
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Louis Bec 


— Nelson Goodman. Wayi VarUmahng 



ind through, its own language. The genetic code 
ihe living lee its presence — boih exacting and 


lilis re versal enabtes cite living 10 be formed of wholiy expressive maiier. I« finds itself 
libemied froen ixieuivi consmints dictated by abstrae! physicochemical logn, mudes of 
representation. substitution, and a panderous metaphysical hentage. 

A "bio-logic" 1 «hen becomes possible. 

The makeup of this bio-logk don nof consist solely of stientific knowledge <* of 
biological or genetic research. concepta, measures, methods. and models. This bio-logic 
i* focmed because cite living imperte* itself as a material subjett that deais with iiself. 
even beyond rrpresentation and lurrent mustie and stientific categories. Therefore, all re- 
searth lomtrues itself as exprrssion, and all aprensión construís itself as leseare h by means 
of heterogeneous methods and hybrid achievements. 

lilis bio-logit is conceivable because tlse discuurse of the living — as long as it defines 
itself as an activity rendrred autonomou* by its interna! regulatory System and its Interac- 
tive and cognitive relations with the surrounding sphere — reveáis it to be an acting entity 


If this bio-logk is to become real, one can assume that it will generate Iseuristic, con* 
crete, and declarative prac tices. It will al so supply tlie living with an effective tool for 
transgression, exploratioi, and auto-transformation: the art of manipulating pnxesses. 



'lilis is why affirming this new condición uf the living is explosive, espccially when ar- 
listn and biological proel ices converge to creare new cundir ions fot che living as ic is or as 
■t cuuld be. Biorechnologies, genetks. transgenesis, cluning. ciegan cultures, rissues, xeno- 
grafts, and biological machines enable che living to redefine itself. The procera of redefitli- 
cion uncovers an unknown and dangerous terrain where each of these produccions bec ornes 
a vertiginous and rerrifying sign. 

These peoductions — altliough only aimed al a complaisant and narrow audience— cali 
che "suicability" of módem are into question: They manage to revea! the fears goveming 
sociecy as a whole, as well as íes future, by illuminacing íes aestheck, epistemológica!, tech- 
nological, erhical, iuridkal, economk, and industrial problems. 

Mudes of ” representa! ion,” "expressiun,” “knowledge," and "modeling” are literally 
exploding. They are sympconts of the fundamental upheaval that shakes the normative 
mudéis of concemporary societks. 

Though still in its nascent stages, a truly democratic debate about tethnological culture 
and biotechnology has caught the publk eye: The status of scientific research, the nature 
and conseqtiences of tlie impace of techixJogy and biotechnology, the changing role of art, 
the scientist and the creacor’s status and responsibility, and the limita of scientifk 
progresa are called into question. Attempts to revea! the biological, genetic, and biosemi- 
otk J rcioes of culture — though still diffuse — are forcing sockties to reevaluate their cul- 
tural foundations. 

"Lile art”’ brings a patient and latent societal enterprise up to date: Its development 
dates from the age-otd practke of breeding and domesticación. The latter practke, based 
on intentional modifkation of certain animal specks, already ushered in the inicial stages 
of human-guided evolution. 

This event jcaned fortes witli módem behaviors that appeared in human groups and 
whkh, according to Richard G. Klein, 4 a profesa* of anthrcipology at Scanford University, 
were tile result of a genetic mutación, a biological accident that may llave favored the neu- 
rokigical apparatus of the Homo sapiens in its abilities to innóvate and elaborare superior 
symbolic forms, and may have also ndically and suddenly alcered social and tethnolognal 
organización. 

This life art is tile product of all the activicies that constiture hominization, ranging 
from ritual and symbolk representar ions of the living to age-old practica! knowledge, 
tools, and techniques linked to treating living macter, and the most advanced current bio- 
technologies. 

Life art is characterized by a "munumaniacaT' activity that consista of "fashioning” the 
living and assuming that its makeup consista of wlxJly expressive matter. 

In fact, animal art is the art of domesticación: The art of the body extendí itself through 
corporeal art, piercing, and plástic surgery; transgenk art and the art of techncfacturing 
the living shake the foundations of biotechnology; artifkial lifé is the art of biomimetk 





rial artífaca and became the most meaningful place for ai» and applied Science. The appro- 
priation oí clie living by «be living developed a van crucible oí inveniiom — technical. 
symbolic, and art is tic innovación* chal link realms oí cognition, industry, economice, com- 
muniiy. and unliiarian practico*. Curiously, this appropriation lias been glossed over for 


We can now say tliat Ufe art has, a place thanks to the deselopment of biotethnological 
ara practiced by researcher* in both genética and ai». They are primarily concemed witli 
granting expresarán to living marter by breaking taboca and by widening the conventional 
categórica of "experimental artistic'' activitics aasociated with tlie living. 

The foundations of "animal art" resc largely on domesticación and breeding, dressage 
and taming, and zootechnique. la boundaries have now been extended to inelude gene 
transfer, doning, genetic therapy, somatic hybridizatrán, and genetic engineering. 

Domesfkation haa gradually inaoduced teproductive manipulation of species and tlie 
posaibility of imptovement by ctossbreeding, and, finally, by artificial inseminación. It haa 
demonatrated tlut intervención in the mecabolic pruceaaes of the living can be considered 
an act tlut generales new forma.' new speciea, and new beluvion. The att of manipulation 
haa behaved and continuea to behate juat like any type of artistic production: lia activitiea 
tange from piloting natural proceases, to intentional manipulación of hereditary transmis- 
sion mechanisma, to playing on motphological, diromatic, and behavioral aapeca and 
aiming for variety in variation. It aliould therefore "naturally” inscribe icaelf in a wider 
cultural field. 


If representa» ions oí animal nature liold a determining and fiintasy place in the art and 
culture of all civilizations, manipulación* atriving for "harmonious" transíormation and 
adaptación oí the living are currently visible in the field of agriculture, buc noc culture. 
However, oser the pose few years, certain módem art movements* did not hesitare to in- 


clude animal* in installatráns, choreographies, theater productions, and, most recently, in 
interactise technological machines. The se productions grant aleatone liberties oí interven- 

creative inspiración and new modes of expression through certain foims of animal/machine 
interacción* discovered in tlie realms of umlogy, bouny, ecology, ethology, behavioral 
robotics, artificial life, and bio-computer Science. 

By intervening direccly with the genomic syntax of the living, biotechnologKal art 
aspires to produce — with the help of geneticists — ''construct*'':'’ genetically transformed 
living organisms that respond to specific tasics and to ambitious poetic objectives. 10 




A deoii ve step is being caken: Tlie technofacturing of ihe living, tnmgmesu, and kio- 
tethnologscal im i» iniroduced inio ihe cultural sphere and inio auihemicaiing artistk 

lilis excursión of transgenic aciivily beyond ihe confine» oí «he laboratury and «uward a 
gteater aodience raiui míe eihkal and aestlsetk queitiun» «ha« reach ihe realm of artiitic 
censorship and sckntific lalxioi 1 1 and introduce a set of questiom abouc ihe fuiure devel- 
opment of human society. Media powers seizing upon chele questions ofien deform iheir 
meaning and contení with sensationalist remarle», amplifying latent worrses. 

Tile Germán philosopher Peter Sioterdjick was violently attacked m 1999 fot hi» book 
Ruin fura Human Parle,'* in which he claims that domestkating human beingi i» a realicy, 
and calis it a "great unthinkable thing which human ¡sm has ignoted lince Antiquity." He 
maintaim that "in contemporary culture a tírame combal existí between impulse» that 
tame and thoie that rende r brutish," and he prahes his deterministic model to examine 
the consequences of tloning and procreative eugenic»: "However, in tlie long run, will 
evolution uiher in a genetic reform to the ptoperties of species? Will a future anthropo- 
technology reach a level where it cciuld explicitly plan charactenstks? Will humanicy be 
able to accomplish, for all it» ipeoes, a changeover from birth fataliim lo opiional births, 
and finally «o prenatal selección*" 1 * 

The pioneering wotk of Eduardo Kac ha» opened up new honrara for transgenic art. If 
the exiitence of natural mutations i» a well-known fací, 14 the Creative spuce where tra in- 
genie art could develop i» located in the spoce of induced mural ion» and i» in keeping with 
the corauuctivist epistemológica! framework "of mutations of art and of the art of muta- 
ción»." Although the technique of transgenesis seems simple at first g lance — one needi to 
add a foreign gene to a living organism’s genome or, convetscly, to replace a specifically 
endogenous gene with another one — Thi» procedure i» suflkiently complex that it can be 
performed only in laboratorie». 

Transgenic art ha» provoked, and continúes to provoke, señora discuisiora about the 
status of artistic production within the field of art and it» relatiora with tlse world of 
laboratorie» and geneticists. The relationship with tlse publk, the role of the artist, tlse 
vanou» formi of mediatization, and exhibit locatiora are inherently problematK for all fac- 
er» of attiitic production, and g entrate conflicts. In the relatively new discipline» of media 
and communkation studies, the term meJ/ainalnm descnbe» tlse object of these discipline». 
It signifies the pheisomeison of proliferacing, intetmfying, diversifying, and converging me- 
dia. within complex intemal relación» of multimodalicy, intermediality, and self-reflexivity. 

However, a new form of biocryptographk aesdsetk» appean to be one of the faicinating 
partícula mies of these studies. Apparently nocliing distinguislses a traragenetk "con- 
struct" from a living organism generated by natural procreación, contrary to the fanciful 
makeup and teratology that engender deviant morplsologeneses. Calling thi» coratruct 
iraniyirni give» it a dimensión of endogenous abnormality, a hidden dimensión that 



ing chimpanrees. dolphins, and oclopuses, «o ñame a féw. The use of adequate tethiso- 
logical interfaces indícate! the fundamental interese in a communication iyitem linking 
animal and human worlds. These projetts are carrsed out by researchers in etlsology, lin- 
guistics, and Computer Science, bul are alai the so urces of diverse attistic works. The fie Id 
of nsearch ti sal contributes tu the developments oí bkoemiotits and zoosemiotics u that of 
reelinozoasemiolscs or, put diflérently, of paralinguistic and kinetic mudes of communica- 
tion thtough digital interfaces and genetics. 

Teclinozooiemiolics is at ti se crossroads of semiotics, ethology, cognitive Science, tech- 
nology, Computer Science, and artistic practice. Though it remains an integral aspect of 
xoosemiocics — the study of signs elaburated by living species in order to facilítate intra- 
or extraspecies communication — technozoosemiocics contributes, through technological 
and instrumentologic-al means, to the construcción of numérica! interfaces, spiues of trans- 
duttson, and transcoding between kinetic and paralinguistic Systems and between syncac- 
tic and semantk forms of language. The basic hypothesis of technocoosemiotics alfinns 
that all living beings are social beings and that they have to solve a characteristic set of 
communication problems that fit into a ponoply of stimuli and common or approximace 
responses. Techncaoosemiotics conducís experiments and makes hitlserto unexplored con- 
nections to produce possibly incelligible signs among diftereiit living and artificial species. 
Tetlinozoosemiotscs presents itself as cine of the cornerstones of tlse animal/machine/ 
human relationship. It postúlales tlut a logic of the living exists that strivrs to establisli 
long-term incerspecies comniunscatiun — bnxidened to all the living organisms of tlse 
biomass — where human species could be but cine of tlse ope rutón. This transversal iister- 
specific communication that operares difusely and permanently could be considered oise of 
tlse privikged arcas of artistic poetices. It led to, among other things, certain attistic 








behavsors . 16 Corpórea! art tlul uhi iht body or flesh ai a prop or an artistic mean* intro- 
ducid extremely interne performance* where pain, muiilarion, wounds, and scatological 
provoca! ion* exprés* the very limits of che human body. These experimenta continué in 
the form of teclinological performance* 1 ' wlsose range extendí from capcunng mocion lo 
electrophysioiogy. Tl>ey engage the living in the ubiquity of telepresente: from automa- 
tiaed. distan! enslavement on the Internet lo actual experiments of pierting and cyborgs. 

Now that the time of anisan workshops and industrial manufacturen are matter* of 
the pan, we have entered the age of bioktbiHjfaitHreri — laborarone* that luid the key* «o 
manipulation art* and tl*e instrument* to develop propcned biológica! ptocesses. 

Rendering the living artificial now extend* to all realms: cultivating skin and tissue, 
making bono, regenerating ñervo, cultivating embryos, oigan*, concetving and raiung 
tactory-animals, xenografting of temporary hume implant*, creating biológica! machine*, 
putting in place captor* and regulaton fot the living, etc. 

New hybrid beingt have suddenly appearcd: technoteratogens . 18 Emerge from tlse 
convergences established between genetsc and numencal codo and between ncutonal 
and microelectronic ono. Thus, partí of the living are chimerscally tramformtd into inter- 
activa technological machino, yet *till conserve tlse viability entena of living organism*. 
Technoteratogens recently made an appearance in an as well as numerous leseare h lab- 
oratorio. For example, the collective SymbioticA, w líete artilts and re sea re h scientists 
collaborate, is a biology lab that carnes out experimental artistic activitio focused on 
manipulating living matter and living tistue culture. 

"Half Fish/Half Robot,'* a roseareis project presented by scientist Ferdinando Mussa- 

Ivaldi 19 of Northwestern University in Chicago and scientists from the University of 

Geno*, feature* a lamprey alevín swimming in a nounshing liquid. Electrodo connected 

to a Khepeta robot are implanted on the votibular pares of the frsh's brain. The lamptey 

alevín i* phototrcipic (sensitive to light) and can choose to follow light or not. A hybrid 

robot. The robot moves according to the Information reteived from the alevín, and acts 
like an artificial body that delivers sensoty Information to, and retenes command sig- 

náis from. tlse neural tissue*. Tlse comparison between the various behaviors producid by 
a neural model is a determining too! for examining the role of synaptic plasticity in tlse 

sensory study of motor frmetion*. Direct interaction of neural System* and artificial 

machines can provide new ways of evaluating supporting neurobulogical structures of 

Neurologists from the SUNY Medical Cerner created a radio-controlled animal — a 

RATBOT — by wiring a chip directly into a living rat's brain. The rat carrie* a little an- 

t en isa and a devise that translates a radio signal into electric impulses that are then applied 
to tlse brain. A scientist can then pilot and guide this combine through a complex tliree- 
dimensional labyrinth. Wlsen tlse rat accomplishes a given task. it leceives a reward or 
"pleasure" impulse. 





Wolfgang H. Kircher and William F. Towne of «be Universny oí Kutziown in Penn- 
sylvania discave red «he auditury capocity of bees, and demonsiraied «l>e existente of John- 
sion organs suuaied in the secund segmeni of (be bees' aniennae. The combinalion of 
lítese (eclinazoasemionc adivines enables a swarm of bees lo piloi loward a specific goal. 

These examples demónstrale (ltai difieren! ireaimems of living matier simulianeously 
provoke epistemological sireamlining on (he living and a broadening of iis expressive 
dimensión*. Conirary (o (be biological and geneiic enterprises (hai aiiempi lo elabórale 
an ob|«nvc disemine wlten dealing wiih (he living, new lechnoteraiogenic forms bieak 
lite confines of i líese very limiis. After defming iiself as an iniegraling (oialiiy. (he living 
leis itself expand into an iniegraling entity. 

TTie revenal operaied by developmental rabones compellingly illusiraies (his new oei- 
enunon. Where ii was once a quesnon of iransferring ihe biological dimensión of cogni- 
lion inio an inieraciive technological machine, i( is now ihe Interactive tethnologtcal 
machine (hai boards ihe cognilive living organism, and liten condecís to it. The living 





biotechnological autoregulation permanent and adapiive. This mediación betomes a worid 
■n and oí itself chat gives rúe to an aesthecic oí complex Systems. Ii re sembles a principie oí 
unen ion and unexpetted pnxesses chat define che aesdtetic objete and nol tbe biomimetic 
imitación. This aesthecic talces inco account che significant emergente oí coherence and elie 
robustness oí the ineegraeed functioning oí cite living and che tonsteutted machine. 

The mediación i* alio atcouncable for che modes oí expresión of che totality oí variable 
relación!, in a heterogeneous set, die behaviors of die living and che cethnological chat de- 
velop diere, and die mecabolk and cethnological functions thac are combined and crained 
using informarion dut tomes from the environment and chat is subsequently interpreted 
by capeón, bioincegraton, and sensorul and cognitive apporacuses. 

A symptom of tisis mediación highlights die successive stares oí adaptive changes of 
almosi-living organisms, whtne behavioral martes conform co alternase worlds that tome i - 
cute them and chat impose themselves within "natural’’ environments. To a cectain extern, 
■t curns inco a salvagmg aesthecic, an emersión of a buned revelación, of an oncológica! 
airtight recepcac le chat implodes. 

The mediación is original because it expenses a resurgente oí die States oí biocechnol- 
ogy thiough signáis. It also raises che quescion of stowage through pliylogenesis oí the liv- 
ing and oí tethnologit-al objetes. The difierences seem co erase diemselves gradually in die 


environment duough die constuucion of associaeed or ineegraeed environments. Scrangely, 
chis highlights the antagonistic parallelism betwern Darwinian cheory oí selección and the 
idea of telefinalist progress tlusely resembling Lamartkian cheory. 

In cectain situacions, the living can provoke, for icself, a programmed mutilación co 
serve the ends of avoidance, decepción, regeneración, or organ re-implancation in order co 
amplify and strengthen us survival or dominación. Cerrain animáis prattice autotomy ,* 2 
spontaneous or voluncary amputación. This phenomenon oí an ampucation refiex is quice 



functions. 




general rule, the irchnulogic.il machine olways preserves its integrality, and chr living soc- 
rifiees it in arder tu serve exploratory enda. 

How can diese octivities develup particular epistemologies cic aesthetks? Whor are the 
actual conditioas in whkh the almast-living can become the ob)ect of aestlsetic categórica 
while the cultural and social contexr exludes any questiuning of its fundamenral, ethical. 
epistemológica!, and theological valúes' What conditions are necessary for technological 
obyecta of the almost -living to become a pan of our reality, beyund virtual apecul e Recta' 

It is obvious dial the logk of the living remains incompatible with human logic, and 
tlsat artistic octivities find themaelvea torced to abandon the psychosociologkal tcrrain of 
art and its idralútic conaumer and media armholea, in órele r to inscribe diemselvea in dse 
logk of the living so os to better understond its dynamk of proliferation and inventive 
adaptation, and in order to attempt to test the limita of its mental and physiological 













Bioethics and the Posthumanist Imperative 

Cary Wolfe 


— Jacqucs Derr)da, Umrtrd !k 


Bio-, Ethics 

To ask the quemón, "What tan bioethics be thinking?" a tu ni»; the quemón not only of 
us institutional norms, whkh are powerfully vested indeed, but also of ¡ti philosophkal 
norms. In that light. I will make the case that bioethics in its dumitunt mode of prattite 
needt to undertake what philcoopher Cora Diamond (Ibllowing Wittgenstein) calla a 
"grammatkal redescription ” 1 of its chosen domain if it is to more fully and responsibly 
address the ' bio-" of ''bioethics," — the question of what Jacques Detrida calis simply 
(but not so simply, of coune) "the living in general .” 2 

Within the constramts of this eisay. I can only pruvsde a snapshot of contemporary bio- 
ethics with referente to one or two of its most well-known practitionen. In that light — to 
glance altead fot a moment — the fint point I d like to make is that contemporary bio- 
ethics in its most imtitutionallv powerful form ts largely if not exdusively within the pur- 
view of poluy iludía and, within that, in polkies in healthcare and medicine, with all of 

tlie strings attached that one might expect. Indeed, contemporary bioethics is best under- 

stood not as ethics at all, but rather as the apotheosis of what Mkhel Foucault has analyzrd 

as the rne of "bio-power" dunng the modem penod, within which the arras of "health" 

and what will come to be called the "biotnedkaT take on new, politkally central roles 
directly linked to the reproduction of both the State and capitalist relations.’ In this con- 
té» t, Foucault argües, "the emergence of ti se healtli and physical well-being of the popu- 
laron in general" becotnes "one of the esaential objectives of politíc-al power."* 










ignoro, cite face thit "(his is not (he way our moral grammar works, in fact, just (he op- 
poute. Our moral actitudes are ñor grounJaJ by a (heory of persoos; thty are bui/l mío our 
laaguagt. Part of what «ve mean by the word 'person' entails a certain moral attiiude.'' 10 

Trying (o derive moral prtitpis (rom legalistic hair-splitdng abour (he defmitioo of die 
word "person" ge«i tlnngs batkward. in other words, and when EUmki says "moral gram- 
mar'' here, he mtuns it in a specifically Witigensceinian teme, as in Wittgenstein's well- 
Icnown staiemeni (hai (o imagine a language is (o imagine a form of life." 11 And equally 
Wittgensieinian is his contention (har "bioethics generally, if implicilly, assumes us sub- 
(CCt matier (o be questions of conduci and (som étimo) character.'' Bul ii almos! never 
confronis head-on 





anee and tompromise'' 1 ’ — bol in the ñame of uéal, exactly, against whai "botkground," 
io use ibe Wittgensteinian term' The answer typically given by bioethics is "«o masimire 
(lie general social welfare and lo minimize harm,” 14 bul such a reply, of coune, begs all 
sorts of questions, not (he leas! of whkh is how ii can be disiinguished from a simple 
appeal io eihnoceniric prejudice and pragmaiic expedieney in (he Service of (he various 
vesied intereses already noled by Foucauli. And on (his poini, noching is more symptom- 
aiic of (he cuireni State of bioethics (lian us inability or unwillingness lo address (lie eih- 
ical issues raised by dramaiic clianges over (lie puse (hiny years in our knowledge aboui 
(lie lives, communication, emoiiuns, and consciousnesa of a number of nonhuman spe- 
cies. 1 ' This is emirely to (he point for (he field of coniemporary bioethics, of coune, sim- 
ply because millions of mimáis are "used" in biomedical researth each year. 16 

TTiis problem is periéttly exemplified, n seems io me, by bioeihicist Arihur Caplan’s 
aitempt (o address (he quoiion of our cbliganons io non-human animáis, espetially (lióse 
used in biomedical research, in a receñí estay on (he eihical complexiiies of xenoiransplan- 
raiion (iransplaniing animal organs in humans). I choose Captan here not because he is an 
easy mark, a retrograde figure in (he field; quite (lie concrary, he is in tome ways one of in 
more peogressive vokes. And lie is certainly one of ics musí visible; in addiiion (O running 
(lie Univeniiy of Pennsylvania Cerner for Bioethics, he is a regular columnisc for MSNBC 
and appears regularly in (lie major media as (he designaied “expert" in concemporary 
bioethics. 













Hie probltm wiih thu pasmón. oí («mt. is ai least twofold. Elhually speaking, ¡t is a 
noc even thinly disguised appeal lo ethnocentriun and prejudice under the cover teim 
"relations" — ¿n this case, prejudice oci ihe bosis oí species membership; and logic-ally 
speaking, it is utterly circular. 

As Ibr the finí, (his appeal lo "relational" raiher iban individual characteriMÍcs, tho 
n seems commonsensical and dear-headed enough. is in fact eihically pemicious. and 
baw pemicious is revcaled by a liiile expenment ihai Cavalieri conducís wicli ii in 
book The Animal Qutilum. First, she quoces exactly the same "relational" posilion hele 








j, and he respondí (ha! "in pan . (lie aniwer co chis quemón pivoci on 
: or noe diere are plausible aliernaiive modela (o (he uie oí animáis."** we can lee, 
of whai I have jui( said, (ha( (he quemón osiensibly being aiked hai already Leen 
, lince (he queman ii really no! "can we comider uiing (hem?’ bu! radier, limply, 
wha( pragmaiK circumstances>" Here — ai Wingenstein migh( pul ¡i — anímala 
perioni becauie (hey already aren'i. 









Beyond "Rights" 


So far. I llave bren responding to the shortcomings oí bioethics ¿n i» own iiimi — chal is to 
say, the le mu of analytical philosophy and wha( is lomeiimei calltd iu "justice tradition." 
Ai I hope I luve shown (far loo hastily, lm afraid), even in id own leí mi ii is woefully 
madequaie — boih eihiially and philasophically — for confronting ihe cumple* questions 
of life, deaih, and our relaiions lo oitiei living beings chai far exceed wlial "bioethics" 
currendy constitutes as ns unified field. Al ihis juncturr. we mighi move in une of lwo 
direction*. Along une tac le. we might remaní wilhin the purview of die analytical tradi- 

ción and work mote diligenily to apply ii consistently and dispassionately lo lite questions 
just raised — which is essentially wlial we find in ibe work of animal rights philasophers 
soch as Cavalieii. Regan, and Singer. Or convenely, we might shifi 10 another way of 
doing philcnophy altogedter, une that has a very diSerem notion of die relaliomhip be- 
tween ihe praclice of philosophy and ihe kinds of questions ihai anímale, or oughi lo 
anímale, bioethics. I wani lo no» explore diis second option, pardy because ibe hisi has 
airead y bren done so well by Cavalieri and odien, and portly because the second will Help 
us iu lease oui che limitations of die analytical tradición (which are, I bebe ve, se vete) for 
addressing questions of bioethics in ihe broadest sense. 

We can begin 10 gei a sense of whai I mean by laking seriously Cora Diamond's 
conteniMMi — an essentially Wittgensteinian coniemion — ihai die "grammatical descrip- 
ción" of a sel of problems or questions is absolutely crucial lo, and in sume sense determi- 
na! i ve of, our ability 10 do jusiice cu the eihical challenge! ihey pose.' 0 For Diamond, die 
fundí mental question of juma takes place in an essentially dilferrnt conceptual registre 
titán the question of 'nghts." As she argües, "when genuine issues of justice and injustice 
are framed in terms of rights, they are thereby distorted and trivialired," in part because 
die language of nghes still bears die imprint of the context in which it was sluped: 
Román law and its codificaiion of fnf/trly rights — ñor least, of course, prupetty rights 
over slaves.’ 1 But the question of justice cannot be reduced to the question of the fair- 
ness or unfaimess of a share. "The attempt to give voice to real injustice in die language 
of rights," Diamond argües, "falten, because of the underlying tie becween rights and a 
system of entitkment that is concerned, not wuh evil done to a pe non. but with how 

much lie or she gets compared to odter partieipanes in the system."'* And so it is, she 

argües, that "the ibaraiter of our conflkts is made obscure when two sides of a conflict 

invulving very difieren! elements of human life are expmsed in the same terms," as, for 

example, wlien Irish victims of famine are alkiwed to starve to deaih because distributing 

food cheaply would undermine the rights of traders to make a profit.” 

Theie are two difiérent levéis of valué he re, in odier words,’ 4 and this is wliat is missed 

by bath "sides" of what Diamond bemusedly calis "diat great arena of dissociated thought, 

contemporary debate about animáis' rights."" The problem with boik sides of the debate 













othm, an «adunen! cntirely cotnpatib 
burdeosome.”' 4 






Taking Bioethics Off "Auto”-Pilot 


The originality and subilety of Diamond s position lia in no smoll pan. as we llave seen, 
■n htr separación of the quation of justice from (he disemine of rights — and beyond fluí, 
in ha insistence chai vulnoabilicy and cumpossion reside al ihe very hron of justice. Bul 
my inierai in her work ulso concerm iis anempi "to show how pliilosophicol misconcep- 
lions about language are connected wiih blindness co whai our coneepluol lile is like.'” Ic 
is here, I ihink. ihac Diamond » approaeh rúas aground, and fot a very specihc reason. Sl»e 
is eaiainly righi in her Witigensieinian suggeslion thai our abiliiy lo ihink about ques- 
lions of bioeihies dependí on ibe language — and ihe undentanding of langmge — ilsai we 
bring 10 ii. Bul whac we fmd in her work, I believe, is a view of how language opérala in 
a philosophical context — a view direetly linked lo her nocion oí "human being" — thai 
undermines her aiiempl lo open «he question of jusiiee beyond ihe human spherc alone. 

The proble m is hinced al, íor example, by how easily «he lerms "language” and “con- 
ceptual life" drill apon in ihe formula! ion of Diamond s I jusl quoied, and I wani co bring 
oui what is ai siake here for «hits by way oí eonirasi wiih ihe work of Jacques Derrida. I 

choose Derrida not so much beeause of — or ai leasi noi firit because of — his concepi of 

language (ihough "concepi" is noi how lie would pul u, oí course), bul ralher because 

we (ind in his retan work a gathering oí lerms around quaiions of jusiiee and ihe living 

ihai is sirikingly similar lo whai we llave just seen in Diamond. 

li will come as a surprúe lo any reader, I ihink, chal in his reeenc work on ethics and 
cite quesiion of nonhuman odien, Derrida reiums lo whai serves in Smga'i animal rights 
philasophy as die very baithmark for clie eihieal consideration oí animáis: namely, lite 
militarían pliilosopha Jeremy Beniliam's eoniemion thai ihe relevar» quesiion lie re is 
noi "can ihey lalk." or “tan they reason,” bul "can they For Derrida, puiting ilse 

quation in chis way "changa everything," because in the philosophical lineage thai runs 
from Aristoile ihrough Desearles and Heidegger co Locan, posing die quesiion of the an- 
imal in lerms of euher ilie capas it y for ihoughi or language "determina so many olhers 
coneeming poutr or tafabilily [/iiwr wr>l. and allnbulti (drwrrj: being oble, having ilse 
power io give, «o die, lo bury one's dead, lo dress, 10 work, lo invenc a lechnique.”* 6 
Wlial moka Bentham's reframing of ihe problein so power ful is ihai now, "The quesiion 
is disturbed by* a certain faurnly. Ii . . . testifses 10 sufierance, a passion, a noi-being-oble.” 
"Whai of ihe vulnerabiliiy (élt on the basis of lilis inabliiy?" he continua; "whai is ihis 
non-power al ihe Iseari of power? . . . Whai righi should be accorded il? To whai exieni 
does il concern us?" Il concern» us very direetly, in fací, for "mortality raides diere, as 
ilie mo&t radical meons of chinking the (inilude chal we share wiih animáis, dse morialiiy 
ihai belongs co the very finicude of life, co the expeliente of compassion, to che possibiliiy 
of sharing ihe possibilily of ihis non-power ... dse anguish of ihis vulnerabiliiy."” 

In Derrida as in Diamond, ihe rulnerabilicy and, uliimaiely, mortality that we share 
wiih nonhuman animáis, and the compassion thai they elicil are ac che very core of dse 







ing," and 'che law, «chics, and politice ehat muse be bruught co bear upon chis empeciente 
of compassson.'' 58 Fot Deirida as for Diamond, then, lile forcé of che animal nghes move- 
menc oucscrips iu uwn abilicy lo arikulaie cite quescions ic addresses, quesciuns chai te- 
quite a difieren! concepción of echics. For Singer, as we llave airead/ suggested, eihics 
means ihe application of whac Dernda will elsewhere iliaructenze as a "calculable pro- 
cese, " in chis case quice luerally: che ucilicarian cale ul tu chac callies up che "incetescs” oí 
che particular beings in quescion in a given sicuacion, regardless oí iheir species, and decer- 
mmes whac counis as a jusc ael by calculacing which acción maiimizes il>e greacest good 






an idea af what de-ai h afarm — indeed, deaih 11 precisely that which can never be for m — 
and if we did, then tile eihical relaiion lo ihe other would be immediately foredosed. 

This u dearest, perhaps, in Derrida’s reading oí Heidegger and hit concepe oí "being- 
toward -deaih," a concepi ihai appears — bul only appean — to do juitice lo ihe passivity 
and hnitude in which ihe ethical rendes. As Richard Beardswuith diara lien res it, for Der- 
rida, Heidegger appnprviiei ihe limii oí deaih "raihet ihan rttuming it lo tbt olfxr oí lime. 
The exiscential of 'being-ioward-deaih' is consequenily a 'being-able' (fmnoir-ttrri % noc che 
■mpossibiliiy oí all power" whose possivity and vulnerubility oes ihe self 10 ihe ocher in an 









all the impuriiy putatively excluded from it. The living prewnt ipringi fonh out of its 


nonidrntity wilh itwlf and from the povtibility of a retrntional trote. It ú alwayi already 
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Blood and Bioethics in the Biotechnology Age 

Dorothy Nelkin 


In 1991, conceptual artiit Maik Qumn created Sdf, a model oí hil head, uung nine liten, 
of his, own fnuen cungealed blood. Every 6 ve yean he c reato a new Sdf uting írcih blood. 





all . . . as barben, phlebotomists, pork butchen, midwives, brochen. hospital en opened, 
closed, cautented venís."' Today, blood is mote a virtual realicy, enjoyed by the viewers 
oí gnztly gángster films, observed by the voyrun oí televised masaacres, and managed by 
the rentóte control. It is a substance, not of daily experience, but of accidenta, ¿lineases. 
Liadles, oc orgies — a subttance to be avoided “in tlte flesh." Writes Umbetto Eco in his 
forword to Camporesi's book, "We wbo use tlte Internet think blood o f interest only to 
surgeons and the acholan of the new planetary pestilences." 4 Yet, he observes, there is re- 
mar kab le rapport between the cultural myths of the time when blood was a daily reality 
and the impulses of the present day. 

Blood is obviously a biológica! substance: At the technical leve!, scientists uitderstand 
¿ts physical attributes. But mure than a biológica! substance, it is also a cultural entity 
with social and political meanings. In the nineteenth century, Hetbert Spencer drew a 
direct analogy between "the blood of the living body and tlte consumable and circulating 
cummodities of the body politic." 5 Mary Douglas described the physical body as a nteta- 
phor Ibr society — a "symbolic médium," a “visible expression of social relationships." 6 
Similar assumptions — that perceptions of the body rellect histoncal associations, political 
circumstances, and social relationships — will frame my analysis of the cultural meanings 
of blood and how dtey bear on bio-ethical concems in the genetic age. 

Blood metaphors, collected from histórica! and contemporary sources, cluster around 
four themes: First, blood is defined as an essentialist substance, the essence of personltood, 
a kiste life forcé; second, blood is a Symbol of community and social solidaricy; third, 
blood evokes referentes to race and social class; and, finally, blood is an exploitable re- 

Blood as an Essentialist Substance 

An essentialist substance, blood is equated with lile itself. In Jane of Ufe, Camportsi 
described blood as "the sear of the soul — that invisible, elusive principie that was d temed 





Fui many people in Japón, blood type is mure chan a biological indkator: It is a tém- 
plate of idetitity. The Japanese presa publishes blood type analyses as a way to predkt the 
penunality and behavior of political candidates. A Japanese company sells condoms that 
indícate blood type. Dating Services use blood analysis to make matches, and mismatched 
blood types have bren grounds for divotte. 

In Amencan popular culture, "blood" is a word for "'genes," implying that it holds 
meaning for the heritability of essentul traits. For eugenicists. during the early year* of 
the twentieth century, blood represented "lineage" or "Woodlines." 8 The language of eu- 
genics faded from public discourse after World War 11. But today, when the impórtame of 
heritability is again a prevalent theme in Science, the popular culture metaphor for genes 

is still the " blood." A TV film called TamtrJ BlooJ is a story about a pair of teenage twins 

who lsad bren adopted as infanta into sepárate "good" families. They both ended up 

murdenng tlieir porents as tlieir biological moclier lsad done. They had inherited violent 
(tainted) predispusitions. Criminal behavior was "in their blood." 9 

The forensic use of blood for identificación reinforces its essentuiist meanings. Blood 

samples llave servid as a means of identification sime the drscovery of the inheritame of 

blood groups in 1910. Blood-matching techniques, understood to reveal the invisible 
biochemical properties tltat define biological relationships, were first applted in the 1920s 
to establish relatknships between puents and children, for example, in cases of infants 

of disputed patenuty. inheritame claims, and criminal identificación. 

To scientrsts, blood is replenishable material. But in its social meaning, blood is more 
tlian material — it is the essence of personliood, an inviolable substance. Conflicts between 
scientific and essentuiist meanings of blood underiie tlie questions raised by bioethicists 
when blood is drawn for cummercul purpures. Wlxi owns blood? Is blood an inalienable 
port of the bcidy, the property of an individual, a cummodicy, or a communal resource? 
Body urgans are regarded as inalienable and many of the ethkal questions about owner- 
ship and use have bren resolved through legislación. But blood as a replenishible substance 
is exempt from this classification. Blood products that are manufactured from the blood of 
many persom are generally defined as a commodity. Whole blood, donated by an individ- 
ual, becomes a "'good" or a product unly when partid from the body, and the individual 
has no control of its disposición. 

Difierences between scientific and esaentialist meanings sluped a dispute over the Hu- 
man Genome Diversity Project (HGDP), a sckntific plan to collect and store blood from 
individuáis from indigenous populatiuns around the world. The HGDP lud several goals: 
to trace patterns of immigration, to develop a histury of world populations, and to salvage 
tile DNA of indigenous groups tlut seem hended for extinction. (Interestingly, scientists 
from tlie HGDP themseives use essentialist language when they talk about tlieir plans to 
" immortalúe" diese populations by hinking their blood to preserve their DNA.) Some of 





btoader valúa. 


Blood as a Symbol of Community 

Bryund us osentialist meaning, blood lias come 10 represent community spirit, altruism, 
and social cohesión. Thts social meaning of bhiod is exptased in commun sayings that 
extend relationships of blood beyond tile bonds of kinship — «ve refér «o "blood brothers" 




of genetic informático. Even a drop of blood can be genetkally analyred to rtviul a great 
dial about an individuáis health and predispcBitions. 

Blood, Race, and Class 


Until the seventeenth-century work of William Harvey. the biológica! properties of blood 
were believed to vary with the «nial position of the penon. Nobles enjoyed superior «nial 
status because of the purity of their blood and the integrity of their bloodlines. 1 * The sci- 
tnttfk world view equalired tl*e prope rties of blood, which became, in effect, an exchange- 
able commodity. Yet the oíd a&sociation of race categoríes with blood, and the myth that 



medical joumals lo menstiuation as "endocnnupaihy," in eflett a blood disease. 22 Ai a 
une oí putrefacción, menstrual blood was a iymbol uf danger. And, relaied to emoción, 
«ai associaied wiih hysceria, believed 10 be a women’i diieaie ihai musí exdude her 
:m occupaiional opponuniiiei. 

In ihe biocechnology age, similar associaiiora appear in ihe popular and policy dis~ 
vi» about genelic piedisposiiions. Juw as puré blood was associated with social status, 
loday is DNA the bastí uf genelic diuinciions and associaied wuh social classificaitora. 





Blood as an Exploitable Resource 



purportedly killed Chri&tian boyS and used their blood co make mauoh during (he Pats- 
ovcr holidayi. Thew poutrful Mona, equatmg (he taking oí blood wiih poliikal and eco- 
nomía exploxaiKKi, wcie mylhi of dangci. tmployed (o reinfurce stereocypes and u«d to 
vupport the pogronu. Today, elfotu «o draw blood for genelic mearch still evoke vampire 
metaphon, ai m (he retponse to (he HGDP, whkh has often been called (he "vampire 
peoject" and a focm of "biopiracy." 

Vampire mythv are enjoying a reviva! in (hit genetic age. They appear in popular cul- 
ture narrativei that anociate blood wicli íear of preda ton or “bloodiucken" who (hieaten 









and death, community and corrupción, altruism and gteed. 


Perhaps the most salient contradiction loday follows from (lie instrumental valué of this 
substance. Ai blood bnom» an increasingly valuable resourte in cite age of genética. its 
use ii mevitably a soune oí * (rain; iti valué fot Science oí commerte con (lien wiih its social 
and symbolic meanings. 

The history of blood — the equation of blood with puriiy and danger, emiilemeni oc 
exclusión, social difluence and discrimination — helps lo explain the echscal questions 
raí sed about the increased gene tic undentanding of the body — an undentanding brought 
about, after all, by analysis of blood. Will analysis of blood revea! too mutis about tlse es- 
sence of a pe non? Will genecic undentanding be used «o teinfotce social biases by pruvid- 
ing pulpo ttedly scientihc — blood-based — data Ibr diitriminatory tlassilications? Will tlse 
■ncreased valué cf blood as a source of información reinforce oíd pattems of explottacion? 

Though blood is atill more a virtual tlsan a visible reality in modem society, concepta of 
blood remain embedded in Symbol ic aaaociatiuns, shaping our fean and guiding our intu- 
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Art as a Public Policy Médium 


Lori B. Andrews 


n 1998, a tic» boucique opened in a crendy shopping arca in Pasadena, California. 1 J 
wu houn nocth of che Repository fot Germinal Chotee (a sperm bank selling ihe sen 
Jobel Lauréales and top atliletes), ihe boucique. Gene Gentes Wotldwide, oíered " 

:ey co che biocrch resolución ’s ulcimace cunsumer playground.’’ le sold new genetic craics 
o people who wanced co modify cheir pecsonalities and ocher characceristics. 

Ihe boucique was fiUed wich che vestiges of biotechnology — pecri disltes and a ten-fbot 
nodel uí che ladder-like scruccure of DNA. Brochures highltghced craics chai scudies had 
lto»n co be genetic: creativity, confotmicy, extroversion, introversión, noveley seeking. 


sltown co be genetic: creacivicy, conformity, i 
addiciion, criminalicy, and doxens more. 

Shoppers inicially requoced one parncular 
goc inco ic, cheir shopping lista grew. Since G 
genes, but ones from animáis and planes, one 
survivability of a cockroach. 


t tltey wanced changed, but once 
Gentes otiered people not only h 
n surprised ese ry one by asking fi 


The coowners were thrillcd at tlte success of cheir endeavor, particulariy since none of 
cite produces tltey were advertising were actually ye« as*ailable. Despite their lab coacs, Katl 
Mi hail and Tran Kim-Trang were noc scientists. but artista attempeing co make a point. 







The Techniques of Life-Science Artista 


A preatigioua an (Oumal recent ly pointed oui, "Genetic manipularon, cloning, GMO — 
t lleve are some of the new words and realities «o have breóme part of our everyday life and 
elle life of an." 6 Some of the an that ia influenced by genética and the ocher bkilogical 
Mienta is representat tonal — uving pointv, punta, vculpture, and photography as its me- 
dia. On ihe repreaentational level. geneticiat Hunier O'Reilly’ paino biological tliemea. 
In ha Antbrax Clak partrail. O'Reilly ahows four p huleo of her face superimpoaed on a 
dock. In each quadrant, anihrax celb and i porra mulliply beneatli tlie face of the artiai. 
Aa the anihrax increasea, Humera fue changea from happy to traumatized. 

Othcr ari uve a biological phenomena aa an artiaiic médium. Al Wunderlich, for exam- 
plc. in Lenng PaiKiingi, creaied poiminga viaible only under a microacope, uaing bacteria 
iliai had been genetically «igmeeied wiih fluoceacent ptoteina. 8 Similarly, davidkremera 
createa painiinga from growing bacteria, which llave been genetically engineered to pro- 
duce diSerent colora in reapome to difieren! compounda, on clear platea of acrylic.’ Theae 
platea are placed in temperature-controlled mima and incubated for eigliteen houra befóte 
being cooled and aealed in synthetic reain. 10 Thu leavea the bacteria in a víate of aua- 
pended animation. 11 The bacteria celia continué to grow once the reain ia removed. 12 In 

one of hia aeries, the bactaia were encouraged to grow into ahapea that rraembled the 

embryonic atatea of development. 1 * 

Artma' efiurta in thia arca are evolving parallel to acientific developmenta. Afta leani- 

ing that aciaitiata were attempting to creóte artificial organa in culture. Orón Catta, lonot 

Zurr, and Guy Ben-Ary of SymbioticA in Path, Australia, uaed that lame technology in 

2000 to creare The Worrj DM. The artiata created biodegradable polymera in the ahape of 

amall dolía, aeeded them with endothelial, muacle, and introbUat celia and put them in 

culture in a biorractor. In this way they created aeven dolía of living tisaue to mime the 

Guatemalan wcirry dolb to which children confe» their wornea. Arnong tlie dolía created 

were onea repreventing fear of biotechnology, fear of capitalbm, and fear of eugenica. 

Some of the an could lead to greater acceptance of biotechnology, becauae it malcea it 

aeem like the technology ia attnctive, vafe, or valurd. O'Reilly 'a painting, .Uu im 

Clone ia aeemingly imended (judging by both ita tule and appearance) to piumote cloning. 

On her Web aite, O'Reilly atatea that ahe aupporta human cloning. TTie Web aite mcludta 

a plioto of ha with Randolfe Wicker, the founder of Clones Righta United Front. an or- 

ganization deaigned to promote human reproductive cloning. 14 

Othcr artiata uve their work to critically aaaeaa the technologiea or criticixe tlie manner 

■n which they are being integrated into aociay. At SymbiocicA, Catta and Zurr grew liv- 


paaaibilitiea 





Tluu. arma have addressed bodi the pasitives and negativa of biotethnologies. In The 
Jtffenm Surta at the Santa Barbara Museum of Alt. Carne Mae Weems focused on tlxr 
genetic findings purportedly proving Thomas Jeferson's sexual link to hit, i lave Sally 
Hemings. "In this cate, Weems ítems to point out. genetic research can be a positive 
torce, resolving historie controversia." notes Barbara Pollack in ARTtttwi. “Still other 
partí of her installation comment on more dubioui applkations of this knowledge, includ- 
■ng harvesting ‘genius’ genes from university stodents and Wall Street 's latest stock pro- 
motion of tl>e genetics-research ¡ndustry.” 1 ' 

The long-term impact of lité Science art on social conceptions of bioeechnologies and 

critica llave raised concems that mucli of their funding in these endeavots comes from 
Urge compontes that want to promote the technologies. 16 Writing for Art Prtu, Domini- 
que Lestel suggests, "We must al so take into account tlie lea glorious pouibilities that 
these artists are being manipuUted — and not netessarily consciously either — by techni- 
cians and multinationals; that they are serving to legitimize practkes that our cultures 

Wliether lile Science art will bicorne a new school of art, a lobbying efort, a meani of 
social criticism, or perhaps all three. remanís to be leen. Hiere is no question, though, that 
it is shaping the publk discourse about genetics and reproductive technologies. 

Art and the Body 

Artists today are cteating works that use body tissue — flesli and blood and DNA — in 
pbce of point and cUy. And sume are using this media to comment on the changing 
meaning of the body in the biotechnology age. 

Conceptual artist Orlan, for example, manipuUtes her own body by having repeated 
plástic surg cries in art galleries, shaping her féatures to resemble a compasite likeness of 
histork-al and mythical figures. Her art questions the limits of the body's boundaries and 
(lie limits oí Science. Biology, for OrUn, is no longer destiny. 18 

Other conté mporary artists use blood, tissue, and body wastes in fluir creations. Juna 
Sterfaok draws with a pen filltd with HlV-seropasitive blood and anticaagulants. 19 Jack 
Kevorkian, a pathologist in the United Sutes, became famous for his Thanatron, a ma- 
chine that alkrws potienti to kill themselves under his supervisión. He is a painter as 

alio expired blood samples that lie obtamed from the hospital where he worked. /u 

In 1991. Mate Quinn created Se/f in which he sculpeed a model of his head using nine 

liten of his own froten congealed blood. 21 Tin head is kept refngerated in a glass cabi- 

refrigeration, his work would melt. This is significa» for Quinn, representing the fragility 

of the body and the ephemenlity of life. 




»orld. 2 ' TTie sixteen columm of uriñe jars rise lo a lteight of eight feet. 24 Robb va tlte 
tower ai a performance píete in which «he artists are perfbrming for each oiher by donar - 

Hair is a médium through which many artists such ai Mona Hatoum explore tlte in- 
tegmy of «he body. The wide appeal of luir as a médium for artists lies in ics ambiguous 
status; ic is boih outside che body, and still a part of ir — not quite the body, but noc real I y 
waste. 26 Artists are attracted to tlte ambiguity of such body materials as they explote ways 
to defute the fragüe boundaries of self. 

of "the overdetermiited factuality" of btological tescanh. "Do we only think we know 
what the natural U because of what we’ve found thiough Science?" 27 Yet artists are never- 
t helos seiaing upon scientilic techniques to extend tlte boundanes of their art. Biotechnol- 
ogies have opened the way to new artistic visions of the body, resulting in a growing 
convergente between Science and art. 

Genetic Analysb 

Biotethitologies have created new ways for artists to use the body in art. Tlte tech- 
niques of emerging life-science art help bring to social consciousness issues related to 
individual rights, genetic manipulation, commodibcation, and the dearth of regulatiun 
of biotecltnologies. 

Genetic technologies llave spuwned a new genre of art. Photographer Gary Schneider 
provided luir, bkwd, sperm, and cheek-cell samples to Dr. Dorothy Warburtun, director 
of Babies and Children’s Hospital at Columbia University, to produce his Gaiein Stlf- 
Partrait. The result was a range of pilotos ranging from his hngerprints to tlte nudeus 
of one of his celb. 2 * Along the way Ite even underwent a frightening genetic analysis to 
determine whether lte’d inltented a propensity to a particular cáncer from his mother. 

Kevin Clarke is a portrait pltuographer wlto uses a person's specific genetic code to 
represent his posen. 29 He believes that tliis allows him to perteite tbem freely without 









With tht possibility fur self-stigmatization and discrimination based un one's genes, 
the ability «o preveni unwanted geneik testing of one’i DNA — or control who hit access 

logue noted that gene tic prolila could become the baúl of future caite lyvteim based on 
scientific ratber than cultural constructs of human diference 44 A critic observed that just 
ai a Ovalle obtamed a DNA lample surreptitiously al a birthday lurpriie, ui too lamplei 
could be obtained ai evidente in a paternity suit. 4 ' The simples — oj «be genetic blow-upi 
created ftum them — could alio be used as a source of mlocnutxxi diat could threaten a 
penon'i ability to obtain Insurance. Manglano-Ovulle’s subftcts «ere not given tbe lame 
Information about die riski of genetic diicrimination that they would have gotten in a 
clinical setting when given a DNA ten. But what about tlieir ptivacy' It might be passi- 
ble to diagnose lomeone ai having a dueaie or mental healdi risk based oti tlieir genetic 
portraits. 


Artist at Creator 


Beyond analynng living DNA for a wock, artists have begun creating it. Tlie current 
Atice in Wunderland worid of biotechnology ii unregulated, available to anyone. At one 
Web lite, I can order up genetic teiti to lee if I base genes associated with breait cáncer or 
Alrheimen diieaie, among other conditiom. A handheld genetic sequencer ii available 
that would allow me — i la the movie Gallina — to «at the DNA of my data. Frum vari- 

oui biotechnology compinia, I can buy the building blocki of life to daign human 

In fact, when I served on a national commission adviiing the Human Cenóme Project, 

a geneticnt testified there should be m regulation of human genetici. He argued that 

geneticisti should be able to tinker in tlieir garages, just like the Computer innovaron, 
did. But the geneticilti in many caía will be tinkenng with human life. 

The Pasadena boutique i lista llar ion I mentioned ii parí of a new art ttend in which 
gena are used ai a source of impiration. But while that wotk wai a commrntary upon 

people'i hubrii in attempting to remake themselves and tlieir children with genetic tooli, 

other artista demónstrate how eaiy it would be to do 10. Artilts are actually creating gena, 

shaping the day of lile itself. A genética laboratory at the Massachusetts Imtitute of Tech- 
nology has an artist in residence, Joe Davu, who ii putting secret messagei into actual 
DNA. Paul Perry, in hu Gao/ and Enf m tht Lutf Vaya fe, fuied hu own white blood cells 
with a cáncer cell from a mouse producing a new «ype of cell, a hybridoma. 46 Tlie cancer- 
as the “mesienger of deadi" and are comidered evil, while the antibodia from the white 
celli are the "warriors of the immune System” and represent the good. Perry 's suecos rate 
in creating these fusions is low, succeeding a couple of times in about ten million 


attempts. 









species, the mountain volé, whkh Iives a promiscuaría liles ty le. The recipient rodents did 

noi become monogamous, bu( their bmiu dtvtloped cu luok hkt those of pcairie veles and 

they became mure cuddly and afleic ¡ocíate. Science writers began lo speculate un the po- 

tential applkations to humans. In the wedding of the future, would we not only ptomise 

tu love, huma, chetuh, and obey — bul also to have a pnirie volé gene implant? 

Vkwing une of Kacs exhibits, theomt and curator Arlindo Machado of the Univenity 
of Sao Paulo wondered whether, in the future, our inherited genes would mean leu than 
our artificial additions. "Will we still be black, white, mulatto, Iridian. Branlian. Polish, 
Jewish, female, male, or will we buy suene of these traces at a shupping malí?" he aaks. "In 
tlm case, will it make sense to speak of family, race, nationality? Will we have a pan. a 
history, an 'identity' to be preserved?" 10 

"Memory and identity were unce understood as inextricably interconnected, and skin, 
face, and body were imprinted with expelientes and memories,' 1 wrote Whitney Museum 
of Amencan Art curator Quistiane Paul in tesponse to Kac's work. “Now plástic surgery 
and bioengineering llave tumed the body into a modifiable sculpture."' 1 

The Impact of Genetic Manipularon 

As technology evolves. parents-to-be will llave even more control over the traits of their 
oflspring. In a Lotus Harris poli sponsured by the March of Dimes, 42 percent of putential 
parents surveyed said they would use genetic engineering on tlieir children to make 
tliem smarter; 43 percent, to upgrade tliem physically. 42 Anutlier survey foond that over 
a third of people wanted tu tweak their children genetically to make sure they liad an ap- 
propriate sexual onentation." With around four milliun bitths per year in the United 
States, that's a market fur prebirth genetic enhancement almust as large as tiiat fot Prozac 
or Viagra. 

Scientists have put firefly genes in tobáceo plañís, causing them to gluw in tlie dark, 

and human cáncer in mice. Now genetic engineering is being propused for human em- 

bryos. It has been suggested that people’s visión be expandid ftom tlie near ultraviolet to 
the near infrared and that genes be added so that peuple's uriñe c tanges colon when they 
begin to get sick so that they can be diagnosed early. 

Art, of course, is alteady dealing with this possibility. Eva Sutton has a CD-ROM that 
lets you choose parís of c reatures to mix and match.' 4 Daniel Lee created photographic 
c hulleras that marty the lacia! characteristics of humans and animal." Bradley Ruben- 
stein's portraits, in whkh he doctoted children's portraits to lave tile eyes of dogs, present 

Susan Rubb uses both sculpture and pliotography to exprrss the recent developments 
■n the fields of biotechnokigy and genetk engineering. 4 ’ In her Buany Tal, she created a 
series of gralted chocolate Easter bunmes to show the possible frightening consequences of 




bretding pcoject can indulge chis i Ilusión, because evolución, even on che arstheeic leve!, 
cannoc occur wichouc deach." 6 * Foc example, in his 1995 Art Life he exhibited hundreds of 
planes ai Son Francisco'* Exploraionum. A* pare of che exhibición, che viewers voced on 
cheii favo rice planes and che rejecied cines «ere cumed inco compose. 6 ’' Tliese works 
pmvide lessons for scienciscs abouc cheir nununng responsibilicies. Tliey al so make visible 
co che publk cite eype of culling chac cakes place wichin Science — che number of planes, 
produces and, in suene inscances, human embryos chai are rejeceed befóte an "accepcable" 
or "pceferred" biological produce bec ornes public. 





Streptocarpui 


HybrldiMd 




Commodilication and Its Discontents 


Biotechnologiei have developed 


: conducto! 


Ily on thu commodilication. 
reteaither discoveted or intento! 


thing uimg federal fundí, that advance belongtd to tlie public. The reiearcherx could 
not petionally profit. But with the pauage o# the Bayh-Dole Act’° and the Stevenam- 
Wydler Act ? ' in 1980, and the Federal Technology Tranifer Act ?2 in 1986. the rule» 
changed completely. 

These legal meaium. were enacted to encourage the commettial detelopment of 
gotemment-funded reseurch. The Bayh-Dole Act allowi univenitie* and nonptoht iroti- 
tutiom to apply fot patrnti on fedetally funded inventiom and diicoveriei, and provi des 



significan! tax incentives lo componies investing in academk researth. 7 ' The Technology 
Transíer Aci allows researchers in govemment facilities, including «imiuu al ihe Na- 
cional Instituías of Health, co pjtent their inventions and keep up lo $ 1 50,000 oí yearly 
royalties on cop of tl>eir govemment salaries. 74 The law allows govemment researchen to 
enter into commertial ammgemenn (known as. CRADAs— cooperación reseanh and de- 
velopment agreements) with for-profu cumpanies.'' 

Ovemighc, behavior that would ha ve sene federally funded university researchen to the 
penicentiary in the 1960* and 1970* — fo» penonally profiting from rrsearch done at tax- 
puytts expense — wa* no « only legal, but encouraged. 76 But not all political leader* wete 
convinced ic wa* a wise move. Then-Congressman Al Gote atgued dial the atrangement 
wa* akin to "selling the tree of knowledge to Wall Street.” 77 

Fluxu* arti*t Larry Miller expressed hi* di*may at decisión* like the John Moote cate. 
Miller, sintck by the questions of control and ownenhip of the body that wete raised by 
the patenting of John Moore’s cell line, satiriied the situación. He created a Genetic Code 
Copyright, an elegantly drawn certifícate stating: "1 . . . born a natural human being . . .do 
heteby forever copyright my unique genetic code, however it may be scientiikally deter- 
rnmed, described or otherwise expressed.” 78 He mocked the sdea that a pe non can be 
treated a* an object — copynghted, commodified, and patented. 

Donna Rawlimon Mac Lean take* it to cite physiologital level. She's a poet who went 

hard labor fur me to d ¡se over and invent myself, and now I wish to protect my invention 

from unauthonted exploication, genetic or otherwise.” 7 ’ 

Commodihcation was also the theme of Chrissy Cunan t'* att. 80 She *ell* Christy 

Caviar* — tin* of l»er ovum (figure 8.3), a* a commentary upon ad* that actually exist 

toliciting egg donor* for infertile cuuple* and o Bering $50.000 to $1 00,000." 1 

Hie Critical Art Ensemble n a collective of five artists who combine art, technology, 

activism, and critical theory to create vanou* biotech projeets. 82 One project wa* F/ob 

Macbmt, a thirty-minute performance that dealt with reproductive technology. 8 ' Project 

visitón panicipated by taking donor screening tests and gachering Information on the 
vanous method* in reproductivo technology. 84 Thoie who passed tlie screening test wete 

lab. 8 ' Cross-media pro (i les of the participan!* were constrocted and the parucipant* wete 
able to see what tlieir poten tul valué was in the genetic market etonomy. 86 

Controversies 

Artists liave always found themselve* in the cerner of contraven)'. Indeed tlut seems to be 
a coveted pan of tlie anise'* job descripción. Shaking up the status qoo is wlut compels 
some people to make an in the fine place. Lile Science art, though, raises new opponuni- 
ties for social and legal constraints on artists. The contrayentes generated by works sutil as 
Kac's GFP Bmmy are se en by the anises to be components of the work itself. 
















A similar approaeh was taken in another British prusecution. Artist Anthony Noel- 
Kelly convinced Richard Heald uf the Royal College oí Surgeotia to grant him access 
to the institution so he could sketch cadavers. Such aceras was in ketping with a long- 
standing artistic tradition; in fact, Heald mtroduced Noel-Kelly to his colleagues as a 


Soon, though. sketching and pointing watenolors were not enough. Noel-Kelly 
wanted to make casts oí the body paita, which would require taking them to his studio. 
Since that was beyond the «ope oí his agreement with Heald, Noel-Kelly began to take 
body parts suneptitiuusly with the help of Neil Lindsay. 100 

Once in his studio, Noel-Kelly used rubber molds, ftberglau, and plaster to make 
copies oí the body paita and then burnd the body patts in tlse gtounds around hts family's 

estáte. 101 One of Noel-Kelly's statues íor sale was a chunk of a womans body diasected to 

drilled in hia head; a £4.300 price tag was put on that wotk.'°» 

Unfortunately fot Noel-Kelly, his gallery exhibit oí hia death images also gamed the 

attention oí a pólice officer who realized that tlse pietes had been cast ftom dead 

bodiea, and Noel-Kelly was charged with theft. He defended himself with an argu- 
ment — one alao used by doctora and acientists who do research on human tissue — that 
the body porta had been "abonduned" in the Colkge's basement storeroom. 104 He also 
argued that he was treating the cocpaes better titán doctora or the Royal College had. 

saw." 10 ' He argued that the individuáis whoae bodiea he used would llave appruved of 

his actions. "I felt aa if the donors were looking on, 1 was not insulting their bodiea in 
any way." 106 

More impottant, Noel-Kelly pointed out that even if he were in violation of tlte law, 
so too was the Royal College of surgeons which had kept the body parta longer than tlie 
applicable statute allowed and had failed to buty them in a timely manner. Noel-Kelly 
pottrayed himself aa a rescuer — the "route to a proper burial" 107 of human remains that 
were not being handled properly by the medical community. 10 * His main legal argument, 
though, was a deceptively simple one oí wide application. He argued that he could not 
legitimately be dutged with tlteft because, fot centuries, judgea liad aatd the human 
body could not be properly. 

In considering the Noel-Kelly case, the British judges pondered whetlier anyone could 
"own" a dead body or its parts. Fot centuries, the legal answer had been no. That's why 
the tum-of-the-century body snatchera who stole corpses were charged not with theft, but 

TTie prosecutor in Noel-Kelly 'a case, Mr. Campbell-Tiech, said die "no property in a 
body" rule liad been die tesult of an erroneoua reading of a 1614 case in which the deíen- 
dant had disinterred corpses to steal their burial dodiea. "Generatiocia oí lawyera" lie aaid, 
then perpetuated die error. 










onea — «hete 


ogia oí liíe-acience ir». Ií. fot eumple, an arlist decida lo make not a rabbic bu 
nan glow green, or if an artut decida 10 genetically profile a penon without cunte 
law di. miel sitp in with appropriate restrictioni. And, in conaidering when (be Ltiau 
e appruich tu biotechnology may be inappropnale fue amala, policymakera might a 
ova deficiencia in (he ovet&ighi oí scientific raearchera. 


Alt can explain (o ua how biolechno logia wotk. The works crcated by life-acience aitiaia 
can emphatize (lie limita uf (heae (echnologiea and (he likely aocial imputa. Bul (bey can 
abo aove aa a guide lo publtc policy. By poiming oui (he gapa in regulanon, (he riaka oí 
iheae t echnologiea, (he inequiiiea in acerva, and (he way in whkh application oí certain 
tec luHtlogiea may harm importan) aocial and cultural valúa, armta can encourage (he ao- 
cial diacuaaion (hat is neceaaary (o adopt aocial public pollina for biot echnologiea. 

Tiaaue-culture ai», genética art, and body-paria art provide ua with (lie chance to aale: 
"Wha( do we wan» out oí our biaccchnology?" It’s lime to go beyond (hinking "’Gee 
Whiz! Ian't i( anuuing (hey can do that>’’ We can uae life-acience ari eo (hink aboui (lie 
way in whkh people can control (he technology, railier (han (he lechiuilogy controlling 
(he people. 
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Liberating Life from Itself: Bioethics and 
Aesthetics of Animality 

Dominique Lestel 


Three major evolutiooary events mark dte twentieth century. They represan the ntost rad- 
ical chances in evolución unce che invención of agricultura and cite domestication of ani- 
máis in che Neolithic age. Since 1945, we have known chac a species can destroy all other 
species on earch, inclodmg icself. Yuri Gagarin's íéat in 1961 marked che fine time chac 
species have been able co leave earth. Mammals have been anificially cloned since 1997. 
Tlte development of species used to follow a crapciocy of a long natural hiscory; bodies and 
behaviors were (ashioned in response to che challenge* they faced in their adopeed environ- 

mutacions tita! were selecied ac cordi ng to instrumental ínter ia chac could be summarized 
in a simple yec anuíate formula: eat or be caten, reproduce oc disappear. 

Humam Itave always maniptilated living organisms to their advantage, tvei since do- 
mestKation and hybndization — cechniques that seek to control reproducción. And their 
manipulations of che living were not exclusive!) instrumental; humans luve always trans- 
formed tlte living for aesthetic, afiective, or symbolk reasons. 

rise of bio- and cognitive technologies, the coupling man/animal/cechntque did away with 
tlte impon ame of the not ion of ifietia from an evolutionary standpoint. These technologi- 
cal advances potentially render all interspecific boundaries completely permeable. Homo 
sapiem has therefóre acquired unprecedented powers for manipulating life, Ixxh for his or 
her own species and for others. The question is no longer wlut humans can do (potentially, 
they can do anything), but whac humans are authorized todo. Herein lies the ethical ques- 
tion. While the reasons for transforming living organisms for the beneiit of humans are 
some times questioned, the instmmental justiheations bruught to these practices have 
rendered tltem acceptable. But artistic manipulación* belong to a difieren! category. Can 
animáis be transió rmed (in appearance or bodily function. behavior or subjective sute) 
in lundamentally noninsttumental concexts, that is, for example, in aesthetic concexcs 


connetted «o subjective appteoa 




Humans Are Fundamentally Blind Even to Their Most Complex Actions 

I( is quite (ummun tu hear that witliin what is tummonly called the "animal kingdom,’’ 
humam have unparalleled capabilities to act. This statement is incontestably true, but 
[cave-, unsaid an important point: This human capability to act i» a product of human his- 
tory as much as a product of human lapabilities. And it is often overlooked that humans 
possess anotlier characteristic that trsults precisely from these concurren! genealogies: 
Humans are incapable of adequate representations of their actions. Most often they tend 
to overestimate their scope or underestimate their eíects. Human rationality is not oniy 
limited, as Herbert Simón 1 has affirmed, but its beliefs, anticipations, ftais. and hopes ten- 
der it biased. Unreliable representar ions often actompony human actions, whereas other 
animáis generally lack elabórate representations of their actions. Some animáis, like chim- 
ponzees, are exceptions since their representar ions are most often commensurate with their 
capabilities to act. Homo sapiens can transform the world or alter him or herself by resort- 
ing to representations that, although mote complex than those of other species, are often 
inadequate.* The matter does not end hete. Humans are not satisbed by merely acting and 
establishing acceptable representations of their actions: They feel obliged to grant mean- 
ing to them. Humans are not satisfied with act un fcir the sake of action. Every action 
needs to be evaluated according to a set of valúes: It must be true or (alse, good or bad. 
Henee the necessity of resotting to an ethical standard. Homo sapiens has to chocoe not 
oniy between wlut it can or cannot do, but also between wlut it m/gfn or ought not to 
do. The fundamental problem lies in the distante separating humans’ capocities of action 
fram their capacities to evalúate those actions correctly. Human relations with life in gen- 
eral, and animáis in particular, rrveal a great deal about this issue. 


Manipulating Ufe 

Since the Neolitliic revolution, humans have consciously sought to modify lile, and not 
oniy for material reasons but also ibr visual pleasute (designing the most beautiful ani- 
máis), emotional needs (designing the most affectionate animáis), and symbolic spuce 
(designing animáis who are carriers of meaning ibr humans) account ibr most of these 
modibeations. Human experimenta on animáis are therefore anatomic, bella vi oral, and 
cognitive, and are evaluated by means of complex symbolic representations. Humans are 
not oniy consumen, of domestic and wild animáis, but they are also literal consumen, of 
domestication and hunting as such. The result is a fundamental "poly-predation’’ between 
humans and living organisms in general, and humans and animáis in particular, which has 
been virtually ignored until now. Since the end of tlse twentieth century these transforma- 



tions luvc been directly gene tu ones. This raises two importa» questions: When applied 

to animab, do biotechnologies comtitule a break in the crcatKxi and transformación of 

animáis, or can they be said to refer back to altead)' exbting operations (hybridity, selec- 
tion, taming, mutila! ion).' To what extern do humans have the right to alter living organ- 
isms according to their faney. intereses, or de si res? In this chapees, I will limit myself to 
what may seem, prima facie, to be the must scandaloux question, but also the most appro- 
priate (br the prese» volume: Te uhn eximí o u elbital /or bumam lo manipúlale animáis fot 
aeilbelit reaiem? Do humans have the right to manipúlate an animáis body and behavior 
for aesthetic or purely intellectual reasons? Or, put diSetently, does the aesthetic apprrach 
stiU comí ilute a polymorphtc predatory activity on the part of humans, or is it substan- 
tially diíetent? 

Artistic Manipulations of Animáis in the Twentieth Century 

This is hardly a new issue. H. G. Wells focused on this very issue ¿n The hland of Dr. 
Morcan, through which he exptessed hts disapptoval of the practices of vivisection of his 
times. One ofttn forgets that Dr. Moreau’s justificación for conducting vivisections on 
animáis in order to c reate proto-humans is, in fact, artillo in nature. Today, most peuplt 
consider Dr. Moreau's activity inadmisible: Use pain inflicted on the animáis during the 
manipula tona is unjustifiable, and the symbolic transgression of humanizing of tlie ani- 
mal is wornsome since it calis into question the line separating humans from animáis. Is 
this because the English stientist practices "gory" vivisections, or because he manipúlales 
animáis’ skilb? The question raised by H. G. Wells b especially releva» today. Since the 
1980s, animal manipulatkm lias become mote common currency in artistic performances: 
Peter Gerwin Hollinan describes domestic animáis as wotks of art, Czech pliilosopher 
Vilém Glusser sees artistic potemul in budding biotechnologies, pointer George Gessert 
exhibas iris seeds in his ln> Proveí <1985). Some of the most impressive examples are Alan 
Sonhst’s "ecologital art” fainlingi, arrangements of micro-organisms between two plates 
of glass <1970s>; davidkremers’s use of genetically modihed bacteria to produce dilfere» 
colon: and Eduardo Kac's Interactive transgenic installation Gamo. 

Aesthetic manipulación of living orgamsms is not limited to micro -organistas or plants. 
Among the foregoing attbts, K remen exliibited sculptures of genetically modilied zebra 
fish and Kac built installations with bats and a transgenic rabbit (GFP Bumrj). Josepli 
Beuys’s performance piece Coyote: I Lite Amerita and Amena Uta Air, where the Germán 

considered a classical reference in tlie field. However, it was not the first. In 1%9 at tlie 
Attico Gallery in Rome, Jannu Kounellis included twelve horses in his performance. 
Heno. The field does not netessanly privilege large animab: Hubert Duprat manipulated 
insects, larva (rom Caddis (lies, from 1980 to 1999 in order to transform their solid pro- 
duction into stunning jeweb. 
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Evolution and Human Manipularon* of Animal* 


Objectsora raistd by tlsoie who feel liumam do nol llave cite right lo manipúlale animal* 
fo» noninitrumenral end* (i.e., for lernoty pleaaire or fot research purpost* to ultimately 
receive material benefits) are txued on argumenta that ítem impressive from afar, but losar 
their ittength when studied in derail, even if une agite* (a* I do) with lite ba*tc desire to 
minimize animal lufienng. For the purpose* of thi* artille, let u* comment on both rite 
strong and weak versión* of thi* argumenta The weak versión advócate* «he respect of lite 

audaciou* \er*ion clainu the animal should be considered a person with right*. specifically 
with the right to be left in peace. Neither posición i* entirely tenable. Furthermore, the*e 
position* are also counterproductive, *mce tlsey implicitly supply their adversarse* with 
counterargument*. 

The weak position claim* a naturali*t potnt of view, in which isa ture constituir* a sott 

predatory activity of human* i* an unjultíftable intrusión into the animal* life. Thi* 
approach ti segregatsonist lince it strive* to preserve animal* in "protetted" s pal es where 
thery could live a* they wi*h, naturally, witlsout being manipulated by human* for human 
need*. Two diffscultse* are inherent in rhi* position. First, the notson that animal life 
should not be dilturbed by anything, and least of all by humara i* problematic for any- 
body interested in tlse evolution of life. Nature i* coratantly, and intriraically, traniformed 
and manipulated; in other words, thi* segregationist attitude i* anything but natural. A 
gtowing number of peopkr (uve begun to wotry about the animal condition and to feel 
reiporaible for oclser animal*, but thi* attitude t* not natural, and ts simply the result of 
humara' long ¡ulluraJ hútory. Thi* doe* not diminiih tlse relevance of tlseir concern, but 



status as petsonhood, and that chis can take place by interacting with humans (fot múlti- 

ple nasoos) rathet than avoiding thein. Fundamentally, we betome a "penan" in our rela- 
tions with humans, and animáis do not constitute an excepción to this rule. Carudian 
philosopher Challes Tayloc showed that Western norions of ''person'' and identity are 

not natural, but are the result of a long process of humans' auto-transibrmation through- 

TTie ma)or problem of resorting to an evolutionary norm is tlut the evolutionaiy pro- 

cesa is fur from homogenized, thus it can be exammed on many different levels. Limiting 
ourselves to National Geographic Society ur BBC films, though edifying, would lurdly 

necd to know what it is being set free from. A "Faustian” reading of the evolution of 
life proposes tlut the evolutionary process constitutes a fundamental condition for living 
organisms, and that living organisms should undergo transformation, either by themselves 
or by ochéis, whoever those "ochen'' may be. The story of the “Red Queen," from Lewis 
Carroll's Alnr n WmJflanJ, widely used m evolutionary theory, is a metaphor for this: 
One has to run in order to stand still. In evolutionary terma. immobility is a form of p as- 
sise suicide. Accotding to biologists, Darwinun adaptise self-transformation among living 
organisms constitutes a necessary condition for the survival of a species. Theiefoit, the ma- 
nipularon of the living b>' the living can be considered a “naturalist '' norm and not a seg- 
regationist attitude, as so me have claimed. From this penpective, not only is it ethkal 
to manipúlate life — whether the manipulations be biotechnological or ñor — but // ii 
undbnal lo prami iba* manifnlalww fnm ubiag fian. Far from being oppcaed to ancestral 
evolución, humans punue its dynamic. Tlie fact tlut humans fotm an integral par» of the 
animal environment and ofier animáis opportunities to deselop and change has been tlie 
case for millions of ye-ars. Therefote, it is deeply unethical (a) to freeze life in its archaic or 
antiquated form; <b) to want to "prorect" Ufo instead of providing an oppommity for 
transformation; and (c) to refuse opportunities for self-renewal provided by hununs to 
living organisms. Tlie objection that this analysis would be true if humans avoided new 

tec hinques such as genetic manipulation in evolution simply demónstrales ignorante of 

biology of living organisms: Planes were transgenic long before humans ever manipulated 

tliem. For example, a vegetal tumor* is unleashed by a bacteria, whose process can be 

desenbed as a natural form of genetic engineering. One can say this is obvious. However, 
this approach refors to instrumental adaptations: The question remanís whether aalbtlu 
manipuLattons of the living can be justified. 

Aesthetic Manipulation of Ufe as an Intrinsic Property of Ufe 

Tlte con vid ion that evolutionary mechanisma are purely instrumental ignores tile multi- 
plicity of plienomena of life that can be characterized as forms of expressive rational- 
icy racher tlun forms of instiumental rationality sensu stricto. In other words, aesthetK 




mjmpuljtion uf the living, lar from being a specilkally human behavior (even if die prac- 

cical modal i t íes oícen are), is a basic tendency oí ihe evolución of living organisms. Imitad 

of being a pervetse cultural invención, artistk manipulación oí lile is Incaled within che 

world oí che living. Múltiple examples uf chin txi.it.'' Man y specits of spider eral» adopc 
surprising bchavior: They select elemente from cheir environment (especial ly small ani- 
máis: algae, sponges, byozans, ur auidiam) lo make garlando chat chey then attach to dif- 
fertni pares, of elseir shell. Many species of dtcorator crabs exist.’ Their shells are not 
covered in small organisms chat cling co chem haphazardly, but by elements thac are fixed 

co cheir shell afeer elaborated and rtpeated manipuladora. Mosc oí thtse eraba decorare 

themselves in chis manner througlsout elseir encire lives, and ti se decoracive styles vary 

from one species co tlse next. Alchough dse decorations sometimes serve as, camoullage, 

chis is not always tlse case, and sume decorations even accract atcention. These manipula- 

cions of tlse living are extremely divene. They can be tactile (cleaner fish“ oo che Greac 
Bar ríe r Reef ticlde eheir "dienes" in order co accract chem), synaesthecic (Arabian babbler* 

songs 10 are a goldmine foc eliose interested in aesthetic animal belsavior). Are diese aes- 
thetic animal behaviors or functional behaviors which humans incerprec as being aesthetic' 
An inicial response co this qutstion is co ask oneself why a humans aesthetic interpretación 
would isoc shed light on whac o/A-r animab deem aesthetic. A second response calis into 
questiun che opposition becween utility and aesthecics — an opposition tlsat is noc entirely 
self-explanacory. For example, tlse fosees! can ha ve the mcat aesthetic shapes. An aesthetic 
bchavior is a bchavior wlsose perception aromes a fiaitnu/ar pleasure — noc jusc a form of 
general pleasure — in whoever inceracts witli it. Aesthetic behavior cakes place when 
behaviors or léelings oí the ocher are manipulated, and pleasure is aroused. In chis light, 

wasps and cerrain occhids, are incrinsically aesthetic. 

If the foems of diese manipulations in humans are cultural, cheir guiding principie is 
noc. In order co be properly understood, these human practices oughc co be put in a phy- 
logenecic context. This is noc to say chat artistk animáis exist, but radier co recognize chat 
artistk practices in humans are founded upon a playful relacionship witli che environment 
and che self, which predates behaviors chat could be considerrd genuinely artistk in tlie 
Humo sapiens. I lia ve suggested tliat the hiscory of life can be seen as parallel co the de- 
velopmenc of two types of rationalities: an murttmorial ralimahlj (mobilizing the meara in 
hopes oí a particular end) on the une hand, and an expmiiu ralnaahly (mobilizing the 
means in hopes oí self-expression) on tlie odier hand. 1 1 Although there are many ethology 
and comparative psyclxdugy studies devoced to instrumental rationality, relatively little 
wurk has been done on expressive rationality. Sociologkal and dteoretka! considerations 
explain diis discrepancy. Most resea rihers are wary uf taking part in studies tlsat de vi ate 
from mainscream positions, which is difikult to reproath in light of academic valuation 
entena. However, it would be short-sighted to stop at this explanación. Authentk concep- 





lítete activitiei produces crue ecstaiy in ihe animal, and Irada him lo repeat n ai ofien ai 
po si ib le, even when no adaptive advantage ii expeded, just ai a ral can excite ni neuro- 
logical cerner of pleaiure by mampulating a levci, and will continué to do 10 even in tlte 
abience of gratification. 


Toward a Third Type of Existentialism 

Objectioni taued to biotechnologies are political objectioni that try to pan ai ethical or 
unfounded metaphyncal obfeetiom. Tlte queition ii not uJxlbrr wt iltould manipúlate 
living organiims, bul uéa ii authonzed to do 10, and under what democratically contri 
conditions. Tliii radically changei the (tature of the question. What ii at ttake ii nol 
tranigruiion of a norm extemal to humani, but rather tlte searclt for a contemui 
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wuhouc them. Fot thn very reaaon, I can deferid (he idea that (he quality oí my relation- 
vhip with (he whale will improve if, fot aestlietic ROSOOS, I manipúlate cetiam whales and 
alier (luir natural acoustic capacities to that they may aing differently. Similarly, neither 
Chrutopher Boeach ñor Jane Goodall hentated vaccinating their uilJ chimponzeea in 
otder to prevent their extinction. 

Conclusión 

ln light of tliit cvolutionary exiatrntialiam, humana ibould take tlieir fate, and that oí liv- 
■ng organiama in general, into tlieir own tunda. Thia late ia forged. and not imputed from 





utr U Simia Je r animal <Pjm: Halirr, 1995)- 













Ufe Transformation — Art Mutation 


Eduardo Kac 


For ova two década my wotk lúa exploted the boundari» betweai hurruiu. animal*, 
and roboes. 1 Thus, transgenk arf can be seen as a natural devclupment of my previous 
wotk. In my telepresence art, developed since 1986, humans coexist with oclter humana 
and non-human animáis through telerobotic bodies. In my biotelematic art. developed 
since 1994, biology and networking are no longer co-present but coupled so as to produce 
a hybrxd of the livmg and the telematic. With transgenic art, developed since 1998, the 
anímate and the technologica! can no longer be distinguished. Tlte implicationa of this 
ongoing work have particular social ramiftcations, Crossing several disciplines and provid- 
ing material for lurtlier reBection and dialogue. 

The presente of biotechnology will increasingly change from agriculturil and pharma- 
ceutical practkes to a larger role in popular culture, just as the perception of the computa 
changed hiatorkally from an industrial device and military weapon to a communication, 
entertainment, and edixation tool. Terms formaly perteived as ‘'technical," such aa mtga- 
bjla and RAM, for example, hate entered the vernacular. Likewise, jargon that today may 
seem out of place in ordinary discourse, such as nsrrfer and pman, for example, will simply 
be incorporated into the larger serbal landscape of eseryday language. Tliis is suppotted 
by the fací tlut high school students in the United States already c reate transgenk 
bacteria routinely in school labs tluough aflbrdable kits. The popularitation of aapects of 
technical discourse inevitably brings with it the risk of dissemination of a reductive and 
instrumental ideologkal view of the wotid. Without ever relinquishing its right to formal 
experimentation and subjettive invaitiveness, art can, and should, contribute to the devel- 
opment of alternante views of the wurld that resiat dominant ideología. As both utopian 
and dystopun artista such as Moholy-Nagy and Tinguely have done before, in my wotk I 

appropnate and subven contempocary technologies — not to make detached comments on 

social change, but to mitl critical views, to make ptesent in the physical worid invented 



new entines (artworks fluí inelude cransgenic organisms) which «k 10 open a new if>ice 
fot both emocional and incellettual aesthetic experience. 

1 llave been employing the phrase "bio art'’ since 1997, in referente «o my own works 
chac involved biológica! agency (as oppoied to biológica! objecthood), iuth a s ‘Time 
Capsule" 2 and ''A-positive,"' boch presentid in 1997. Hie difiéreme betwcen biológica! 
agency and biologic.il obpcthood is chac che lint involves an active principie while elle 
ice and implies material self-containment. In 1998 1 iniroducrd che phrase "cransgenic 
art" in a paper -manifestó with che lame cicle 4 and proposed che creación (and social inte- 
gración) of a dog expmving green (Inóreseme procein. Thii protein is commonly used as a 
biomarker in genetic research; however, my goal was co use ic primanly fot ics visual prop- 
erties as a symbolic gesture, a social marker. Tlie inicial public response co che paper was 
curiosicy laced wich incredulity. Tile proposal was and is perfecily viable, buc ic seemed 
chac few believed che project could or would be realized. While 1 scruggled co find venues 
chac could assisc me in treating che aforemennoned provece, encitled "GFP K-9," I too 
realized that canille reproductive cechnology was noc developed enough at che time co 
enable me co creare a dog expressing green lluorescent procein.' In che mean time. I started 
co develop a new cransgenic art work, encicled "Génesis," whicli premie red at Ars Elec- 
trónica 99* 

Génesis 

Gtntm (figure 10.1) is a cransgenic art work thac explores che intricace relacionsliip be- 
twren biology. belief Systems, Information cechnology, dialogical interaction, ethics, and 
che Internet. The key element of ti se work is an "artist's gene," a synthetic gene tltat was 
created by cranslacing a sentence from che biblical Book of Génesis into Morse code, and 





academic reaearth «o encompaai the general public. including artista. ''GFP K-9” ' 
cukwd in art migarme* and booka and acience joumals. Daily papen and genera 
ames also diacusaed ihe work in progresa. While apeiialized publicattooa ahowed 
appreciation for "GFP K-9,” the responso in rhe general media covered cite wltole 
from forthrighi refección lo (omideralion of múltiple implicación* 10 unmistakal 
por». The ahock generaied by the proposal curaously caused one cntk to declare “ 

anything. 

GFP Bunny 

Tilia pattem of response repeated inelf, at a truly global «ale, when I announced in 2000 
tlie realización of my second tranagenic work. Entided GFP Bunny (figure 10.2) the work 
comprisea the creación of a green fluurescent rabbit (Alba), the public dialogue generaced 
by the projeet, and die social integración of tile rabbit. This work waa realiied with die 
asaistance of Louis Bec and Louia-Mane Houdebine. Louia Bec worked aa the producer. 

















Ubtrahm , Tramftrt , (a M'ralrreve. New), and televisión (Canal +, París, Premíele) inter- 
views and debates, I pcisted diese images un the streets in an t fluir tu intervine in the con- 
ten of Prendí publk opinión and gatlier support ibr my cause to bring Alba home. I also 
engaged the publk directly tlirough a senes oí lectures (Sorbonne, École Nórmale Supe- 
rior, École Superior des Beaux Arts, Fumín des Images) and through face-to-face cun- 
versations on the Street sparked by the publics interest. In total, I reached approximately 
1.5 million people (about hall' of tlse population of París). This was an importan! step, as it 
allowed me to address tlse Pansian publk directly. In 2001 I treited The Alba Flag," a 
white flag with the green robbit sillsouette, and started to fly it in front of my Chicago- 
area house. The flag not only publkally signáis the green bunny home, but most impor- 
tantly stands as a social marker, a beacon of her absence. 

Continuing my eflbrts to raise awareness about Albas plight and to obtam her freedom, 
in 2002 1 presentid a solo exhibition entitled Frrt Alba!'* at Julia Friedman Gallery in 
Chicago (May 3 -June 15, 2002). Fm Alba! included a large body of ncw work comprised 
of large-scale color photographs, drawings, prints. Alba flags, and Alba t-shirts. Seen to- 
gether for the firsr time wete the postees from my public interventiom in París (2000), an 
Alba flag flying outstde the gallery (2001), photographs that reclaim green bunny narra- 
tives cirtulated by global media (2001-2002), drawings that reflect on our claseness to 
the "animal orher ’ (2001-2002), and Alba t-shirts that extend Alba s cause beyond gal- 
lery walls (2002). Tlirough the leitmotif of the green bunny, this exhibition explored tlse 
poetks of lile and evolución. The story of GFP Bunny was adapted and customized by 





a biumorphology that o flit a new and faacinating Creative challenge. A aecund new dire 
eion involvea cumple» interactive t mugente environmentt with múltiple organiams ar 
biobots. biologiial robots partially regulated by interna! tranagenic microorganiams. ’ 
what follows I odér a diacusaion oí theae developmenta, both <>f which I explored in 200 









gcnumn of bolh limpie and complex organisms, from bacteria co human beings. After 
graomics (the study of gene* and iheir functiom) comes proteomiti (lite siudy oí protein* 
and dieir functions). Proteomics, the dominani resrarch agenda in molecular biology in 
che post-genomic world, focuses on ihe visualization oí rite thret -dimensional structure 
oí proieins produced by sequenced genes. 16 Ir is also toncemed with ihe siudy of ilie 
structure and funcrionaliiy of diese proieins, among many odier imponanc aspects, such 
as similariiy among proteins found in difieren! organisms. The second phase of Ganm 
critically investígales ihe logic, dte methods, and ihe symbolism of procedentes, as well 
as its poiemial os a domam of onmaking. 

In i*der lo arrive al the visualization oí ihe Génesis protein, I firsi explored aspects of 
lis two-dimenstonal structure 17 The next stcp was lo compare ihe predicied folding pai- 
tern oí ihe Génesis proiein lo anodser known prucein co whkh n is similar chorion. With 
«he goal of producing a tangible rendition of die nanostiucture of the Génesis protein, I 
trseaithed protein fold homology using the Protein Data Bank, operated by the Research 
Collaboratory for Struccural Bknníormatics (RCSB). I then produced a digital visualiza! ion 



unfitren Jeuth. 


Tranitr/'/wn Jrut/i (figure 10.3) is a sel of two ubjects encased in a custom-made round 
wooden box. The word “iranscripiion" is «he lerm employed in biology 10 ñame «he pro- 
cesa during which «he genetic información is "transcribed" from DNA mío RNA. 20 One 



tionally reducid to a formal entity to reveol that without acknowledgment of the vital 
roles played by organism and environment, die “priceless" gene can become "wordiless." 
The oiher "jewel" is an equally small gold casi of «he three-dimensional struciure of die 
"Génesis" protein. By displaying d*e emblema! ic elemenis of the biotech revoluiion (ihe 
gene and the protein) as coveted valuables, "Transcription Jewels" makes an ironic com- 
mencary on dse process of commodification of the most minute aspects of liíé. Neither the 
punfsed gene in Travunptiait Jeur/i ñor its protein were denved from a natural organism, 
but rodser were created specifically for the artwork Gtnaii. lustrad of a "genie" instile «lie 





Eduardo Kac, Tramcriptíon Jatds «rom the Gemís tañes), 2001. Glast, purified Gene- 
sil DNA, 90W, wood, approximately 2 in (5 em) each. 


rault, iht irony gains a critica! and humoroux twist by the fact that the 'precious cotn- 
modity" is devotd oí any real, pnctkal application in bioiogy. 

Al! piecet described and discussed earlier, including the Internet installation with lite 
bacteria, were pmented together in my tolo exhibition Gratín, realized at Julia Friedman 
Gallery in Chicago ftotn May 4 to June 2, 2001 . The múltiple mutationi experienced bio- 
logically by the bacteria and graphically in the images, textt, and tyttemt that compote 
tl>e exhibition reveal that the alleged tupremacy oí lite so-called matter malee ule mutt 
be qoettioned. The Groan series (induding the inttallation, Traaunptrm Jrueh, and other 
wotkt) challenget genetic hype and op penes the dominan! biodet erminisuc intrrptttation 
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The Eighth Day 


Tbt Eifhtb Daj (figure 10.4) 
of fluoretcent c reatures that i* 
November 2, 2001, di lite In 


tniMgenic ariwtxk that investígate* the new eculogy 
olving wurldwxle. Ii wa* ü»»n (rom October 2) lo 
me fot Studies in ihe Aru. Arizona Sute Univeruiy, 
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genic environment as wel! as bies oí bodie* of local viewetv An anime Computer in the 
gallery alio gm local visitón, an exact sense of wliat the expenence is like remóte! y oo tl«e 

Local viewers may temporarily believe that their gaze is the only human gaze contem- 
pla! ing the organisms in the dome. However, once they navigate the Web interface they 








Eduardo Kac, More 36, 2002/2004. Trarogenic ¡nstallation with looped digital video, 
dimeniiwu variable, (a) Partía) view. <b> Plant cloae-i» 


CAATCATTCACTCAGCCCCACATTCACCCCAGCACTCATTCCATCCCCCATC 

Tlie cteation oí this gene ia a critical and ironic geature, aince Descartes conudered che 
human mind a "ghoat in ti* machine" (toe him the body «ras a "machine"). Hu rationaliai 
philtuuphy gave new ímpetus both to ti* mind-body aplit (Cartesian dualiam) and to ti* 
mathematical foundationa oí curtent Computer technology. 

TI* premie e of thia Carteaian gene in the plant, rooted preciaely where the human lost 
to the machine, reveáis the tenuoua burder betwetn humanity, inanimate objeets en- 






A game for phantasmic playera, a phikaupiik.il statement uttered by a plañí, and a 
se ul plural process ihai explores iht poelics o f real Ufe and evolutKxi, this installation gives 
cuniinuiiy lo my ongoing interventions ai ihe boundaríes between ihe living (human, 
non-human animáis) and the nonliving (machines, networks). Checkmating iradiiional 
notkms. nature is rtvealed as an arena fbr the pioduclton of ideológica! cooflict, and lite 
phyucal Sciences as a locus fot the creation of Science fktions. 


Conclusión 


Quite cleaxly, geneiic engineering will continué lo have profound consequences in an as 
well as in the social, medical, political, and economk spheres of Ufe. As an anist I am 
interested in reflecting on the múltiple social implications of geneiics, from unacceptable 
abuse 10 iis hopeful promises, from the noikm of "ende" lo the question of translation, 
from ilie synihesis of genes 10 the procesa of muiation, from the metaphocs employed by 
biotechriology to the fetishiaation of genes and proteins, from simple reductive narratives 
to cumple» views that account for environmental influentes. The urgent task is to unpock 
the implkit meanings of the biotechnokigy revolution and contribute to the creation of 
alternante views, tlius changing genetks into a cntkally aware new an médium. 

The tangible and symbolk coexistence of the human and the transgenic, which I devel- 
oped in severa! of my aforementioned works, shows that humaos and other species are 
evolving in new ways. It dramatices the urgent necd to develop new models with which 
to understand this change, and calis for the interrogation of difierence taking into account 
clones, transgenics, and chimeras. 

Tile Human Genome Project (HGP) has made it dear that all humans ha ve m their 
genome sequences that carne from viruses, 2 ' acquired through a long evolutiunary history. 
Tliis means that we have in our bodies DNA from organisms other than human. Thus we 
too are transgenic. Befóte deciding that all transgenics are "moostrous,” humans must 
look iñude and come to terms with their own "monstrosity, M namely, with their own 
transgenic condition. 

The common perception that transgenics are no* “natural" is incorrect. It is importan! 
to understand that the process of moving genes from une species to another is part of wild 
Ufe (witliout human participation). The most common txample is the bacterium called 
"agrobacterium," whkh enters the root of plants and communicates its genes to it. Agro- 
hictenum has the ability to transfer DNA into plant cells and intégrate tlut DNA into 
the plant chromosome. 2 * 

Transgenic art suggests that romantk notions of wlut is “natural" llave to be ques- 
tioned and tlut the human role in the evolutionary history of other species (and vice versa) 

has to be acknowledged, while at the same time respectfully and humbly marveling at this 
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centra and ¿Uuuonutic. From a tradicional Chinar poini of view, realism u a irick 10 
impíos the ignoran!. 

Modera piinting, whicli I finí brcamc aware of when I law Van Gogh's Patato Eattn 
and a Mondrian paincing al ihr DrYoung Museum whrn I wai 13, initially rtprllrd and 
bewildertd me. However, modera aii liad the fascination of exiremicy, and seemed «o ac- 
(ommodaie the disjunctions of puberty. B, che lime I was m high vhool I soughl oui 


















parís tliat de-cmphasiae distinctive form, and produce full. blousy-looking blooms vaguely 
evocative of orchids or hibistuses. 1 Plañís as dissimilar as pansies, daylilies, sweet peas, 
poppies, begonias, and African violéis have been bred for ihis same look. Wliat drives 
ibis is the commodificaiion oí life. Consumer culture demands oniamenial plañís for na- 
cional maikets; lo sell, hybrids have lo look al once familiar and new, luxurious and aflord- 
able, exotic and lame. Rutiles, all clárale and contradiction, fit the bilí. Ruffles celebróte 
nature while ihey trivialire it. They mix degradalion and superabundante, sensualiiy and 
cymcism. They are genetic televisión. 

I select irises for deán, unrulfled parís, and for strong vein and signal paitems, all of 
which I as urna te wiih ihese llowets {figure 1 1 .2). Citar forms bndgt posi and present. 












plants ltft over. Many of my giveaways wtre weak and aesthetkally inferior, yet I trusted 

by ignortng che obvious, tlut irises are adapted lo produce lar more progeny than can sur- 
vive. Plañí i accumulated until I ran oui oí ipace. Eventually 1 componed a fcw of ti se 
more miserable ipecimeni. Composting broughr me back 10 my material* and to earth. 
In plañí brreding, death ii in the wingi of every aesthetk decisión. Over the ytars I have 
come to understand that the same is true of painting and essay writing, but with tlsem 


Paul Sbepard criticizrd domeiticated ammals, and by implicaron domestkated planes, as 
"goofies," that is, ai grotesque cattoons of wild ere atures. According to him the problem 
with domrsticaiion is that it destroys what he calis the DNA harmonic, the infinieely 
cumples, infmitely subtle genetK cuning that takes place in ecological Systems oser geo- 
lógica! time. In mature ecosystems the complete genetic infcirmation of a System intri- 
cately creas references relatiomhips until everytliing registers in everytliing else, and ti se 
chape of a letf is not sepárate from tlte curve of a cía». 

I agree with Shepard that no degree of consciousness can match the refinement of eco- 
systems or tlteir evolutionary power. Humility is essential. Nevertlseless here we are, 
hunter-gatlierers wandering among wreckage of our own making, and evolved to play 
with evolution. No c real ore has reached this particular place beíbre, although we should 
remember tltat domestication is not a human invrntson. Millions of years befóte we began 
to co-evolve with dogs and reindeer, ants domestkated fungí. The history of domestica- 
tion, human and nonhuman, oflers perspective, but only a little. As >ve bring conscious- 
ness to bear on evolution, most of what we do is stnctly experimental. 
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poppie* 

and tall bearded irises. By 1993 I had used up all available space in my garden, and che 
only place I could begin anotlier breeding pruject «ai indoors. I comidera! se viral difier- 
en» kindi of lióme plan ts, and evencually seuled o» sttepcocarpuses (figure 11.5). Tbey 
turned oui 10 be cumpleiely unlike any oeher plañí 1 liad wurked with. 

In Latín, ihe word streptocarpus menú "twisted fruir," whkh describes ihe spiral- 
shaped seed capsules chai are characteristic of tile genus. However, in English, che word 
sounds like a disease, and tells us noching about ihe planes except thac ihey are too new lo 
cullivalion lo llave acquired a good líame. 2 There are about 1 30 described s pee íes in tlie 
genus, all nacive co Africa and Madagascar. A few South Afrkan spenes were brought to 
England al ihe beginning oí ihe nineieench century, and hybndixacion began soon after. 
However, io dale, less than lialf a duren species have bren extensivcly hybridized, and tlie 
genus remains largely unexplored by breeders. 

The strepiocarpuses in cullivalion are ncx difiiculi lo grow. In se ven years 1 have had 
few problema wiih diseases or pesis. Flowers are one lo four inches acrass, big enough lo 
be showy and make pollinalion easy on the eyes. Plañís bloom abundanily from Martli lo 
October, and sporadically inco December, so ii is passible io make croases throughout ilie 
year excepi duríng che darkesi monclis, when plañís need a res*. Seids germinare easily. 





















Chlorophyll Apparitions 

Heather Ackroyd and Dan Harvey 


Sotarme i* a word rlut has faim firmly transplanied inio our vocabulary. Wiih its intima- 
tions of senility, aging, and mortality ín humam. ihe scieniifie application uf this word 
describe* ihe proerss of Itaf dealh and chlorophyll Iras in plañís. 

li is difficuli lo overstaie ihe crucial role that chlorophyll plays in the greater se he me 
of ihings. Il is the gree-n pigmenc responsible for inniating the beautifully orchestrared 
seqotnce of evenrs leading lo photosynthesis. Tlse lerm pbutmjnthatt luerally meaos build- 
■ng up <>r as&embling by light. and i( could be regarded as the hisic akhemy of all life — 













were bo<h aatonished and drawn by lm subject material, and ocie pictutr in particular sene 
a shiver oí recogmtion through our spines — a photograph <>f a ladder leaning agamst a 
hayscack.’ 

Under the cicle of The Olher SiJt . we preunted our first collaborative artwork in 1990 in 
cite village of Buuana Vecchu in Northern Italy. Herí, a vaulted ceiling interior room 
became the site for an interaction that involved quancities of germinal ing sceds, volumen 
of mud and water, and, signibcantly, a ladder. The i pace litenlly became a living cham- 
bee, as leed implanted in a day base and spread over the walls sprouted and gtew into a 
vibran t skin of íresh grasa. As. part of lite installation the ladder was placed leaning against 
tlse far wall of growing grasa. One day, upon moving the ladder we notked its faint yellow 



subjected to environmental preasures such as heat, drought, and pollution, the plant selec- 
tively kills off bus of itself until it bicornes a near-impregnable residual structure. What is 
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Yt( chlorophyU's ability to abaorb light i* a mixed blessing. When plañí leaves are 
under urea, oí ximply al «he enda of «heir lim, chlorophyll betumea poiemially very 
dangetou*. because lighc energy ihat can no longer be uocd fur phocooynthesia muy inalead 
be diveried to generaiing reactive oxygen speciea (free radical*). TTieoe are pulemiully a* 
d angelo ut lo plants a* they are lo human*, betause they can damage membrane*, DNA. 
and other structures in the plant cell. Although planta have a built-in antioxidant ayotem. 
it ia not alwaya suflicient in time* oí «treta. So they have e volved a meihod oí re moví ng 
unwanted chlorophyll. Thi* in oome way* resemble* ihe way they handle toxic compounda 
from their environment, and the detoxificatKXi procesa ia the reaaun »hy planta looe iheir 
chlorophyll. 

Until relatively retently, it wat unknown what Chemical changea happened to chloro- 
phyll a* it disappeared from lea ve* during senescente. Sray-green grasa was ihe Icey to 




unlocking 



exchanga, and uime state-uf-the-art chemistry in Zünch, it was confirmo! fluí these 
producu are indeol ihe elusive colorías nsidues lefl when chlorophyll is bruteen down. 
Subsequendy many of cite intermedíate steps in die sequence — che eneymes that bring 

specify chlorophyll breakdown — have been discovered. Tilomas and Maulé learned ihat 
one oí cite sttps in dse pailiway is blocked in stay-green gnu boa use, as cite consequeisce 
of a detective gene, the cocresponding procein* is miuing. (A deficiency in the same en- 
ayme is reqxinsible for the difiérence becween green and yellow pea steds. firsi describo) 
by Gregor Mendel jase a lew vean after Tal bol and Henchel liad conceived che infant era 
of photography. 9 ) 

Searching for scay-greens is in one sense easy, as ic requires noching more complícalo) 
litan a keen eye. Crealing a siay-green in a precise ly largeied way is more difficuli, bul ic 


One way of crealing a stay-green is lo disable pigment degradación. Mosc of dse known 
muiams of ihis kind have a genecic lesión chai interferes with che same siep of chlorophyll 
breakdown. Since ihe stay-green trait was firsi discovered, grass geneticisis and breeders 
have been Crossing che gene into difieren! lines. Initially crosscs were confined 10 meadow 
fescue, the spoies in which che stay-green diaraccer was originally found. For many pur- 


t mis 10 be lagged with DNA markers and efficienily naced during a breeding program. 

Stay-green perennial ryegrass 10 was the seed in researth available 10 us lo experimenc 
wiih in oux plsocosyntheiic photographs. With the suppoit of a Wellcome Trust Sci- 
Art" research award, we set ourselves up in lempcirary residtnce al IGER in the summer 
of 1997 . A series of comparaiive se odies between the regalar ryegrass and cite stay-green 
ryegrass were made from which 11 emerged that ihe stay-green permitted rapid drying of 
the grass can vas with no lass of the green chlorophyll, in concrast to the regular grass in 
which many of the green blada sene se o). Significan tly, it was at this lime dial we first 
considered drying the grass photographs as a way of preserving them, and we became 
aware of the possibility of growing, drying, and framing dse photographs in a studio en- 
vironment and then freighting them o ff to exhibitions. Independence had been coníérred 
to the photographs through this collaboration; we also had the ability to show these piren 

However, we had 110c quite taken into consideration just how influential lighc would be 
on the long-term preservación of the images. The ephemeral nature of our creations had 
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bren tempe red somewhat using the stay-grcen, so the fading of che work was no longer 
occurring along the phystologttal but along the pathologkal route. 

pointings, photographs, textiles, and tapestries to light. The shorter wavelengths present 
■n light are potentially destruc ti ve to sensitive pigments and, given the opportunity, will 
bleat h them away. This became the subjett of the 2001 exhibitiun Prora ir at the I cabella 
Stewart Gardner Mustum in Boston. Alongside the new artworks created in rnponse to 
the museum's coUection, the first ever Mather and ChiU gnus photograph was brought 
out of storage and exhibited within view of a freshly grown píete. 

Mahrr and Cbild was the lint artwork presented publitly using the stay-green seed 
(figure 12.1). It was developed, grown, and dned in 1998 in response to a Californu 
exhibition at the Santa Barbara Museum of Art Obi cf Sigftí: Imaxing/bnaximng Sitarte. 
Displayed behind plexiglás, the graas photograpli reteived direct light over the coune of 
lite six-week exhibition, resulting in fiuling in ateas of the image subjet ted to lite most 
interne light. it became apparent that to conserve the image in the long term, it would 
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tween art and Science than scientists do, yet Htltn Ougham has said that tome oí the new 
direettous fot IGER resean h would ntver have been underraken wíthout out artistie prc- 
sence. The subilecy and tange oí tonal color captured in cite gniu phoeographs (figures 
12.2-12.5) made a deep impeession on out Science colleagues and, in a remarkable shift 
■n percepción, they realized tltat observadora of plant material could occur in «ry differ- 
ent circumstances tlun the established investigative patín. Grinding up lea ves and sub- 
jecting them to varióos kinds oí separation was the conventional scientific way to analyxe 
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of lighc 
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MIT Pros. 1997). 94. 
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Good and Evil on the Long Voyage 

Paul Perry 


Gaod and EnJ m ¡ht Lmg Voyagi (1997) (figutei 13-1-1 3-4) i* «be «ule of a worlc produced 
in colUbuianun with Dr. Fram Ramaekers and Mr. Wiel Dtbie from «he Department of 
Molecular Cell Biology and Genetks, Umvetvity oí Maaitricht . fot «he exhibición Prattva- 
fw, which «ook place December 13, 1997 «o February 1. 1998. i» «he former Bonne- 
f aneen Muieum. in Maaitricht, Nethe dandi. 

Fot the worfc a "new cell*' called a hybridoma wai creaitd by fuiing one of my own 
«hite blood celli (lymphocytei) with a cáncer cell (myeloma) of a mouie. The lucceu 

rafe for luch crini-ipeciei traragene fuiion* ti very low — in our case «Itere «ere cinly a 

couple of lucceaful fuiioni out oí approximately ten million attempti. Only when «lie 

mearcheri ihowed lurpme that it worked ai all did I real iré exactly ltow untque our 

Why did I do ¡«> To begin wi«h, l'm very intemted in the diicuaion around immor- 
tality and radical life -extensión. Tlie hybridoma culture we crcated u, in principie, im- 

my own genetic material will continué «o live and divide forever (in a cell culture) and 
will not luccumb to cell death (apoptosii). 

Of coune not all oí my gene* made it into the hybridoma — the lurviving germ plaim 
ii part man and part mouse, a mixture of white blood cell and cáncer. Gwd and Evd m /Ar 
Lmg Voyap ti a hybrid: It wai cunoiity about hybrid* that uarted me on the pith to thil 

The project began witlt a delire to idenciiy and elabórate the "genem barrier,’' the form 
that maintaim diferente. the wall that differentutei ipeciei. 

1 fuund the barner (iniitally) in tile ama pellucida that lurroundi lite female egg. Ai an 
empirical experimeni and proof. I liad planned to explore (and tnmgreu) a "fcireign aina’‘ 
uling a technique called ICSI (Inter Cytoplaimic Sperm Injeetion). Unfortunately, uling 
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Wlul was, diere co lee? Througliout my petiod in (lie laboracory I wai struck by how 
invisible molecular biology actually U All events are marked, mirrured, and Kaled up in a 
variecy oí ways in order co be measured by che obierver. 

I like co chink abouc "ideal or concepcual" are and biology in terms of genocype and 
phenocype. A cell or organum's genecic constitution or genotype u much more concrete 
















Art: in vivo and in vitro 


Marta de Menezes 


The ute of biology as an art médium i* nae a reteñí phenomenon. It is likely ihat ever 
linee early humaos started domesticación, animáis and plana have been seletced, and eon- 
sequenely modified, boied un aescheeic valúes. Mudem biology made possible ihe modifi- 
cación oí lile in an extremely cunirolled way, buc alio ofiered acceu co many oiher 
eechniques: fiom procein smitlure analyiii lo dicen t visualiza uon oí neurons in che living 

Biotethnology wat bocn co explore chele new tools fot che benefic oí humankind. Ic is 
betommg punible co develop new eherapies fot incurable diieasei, buc, ae che same time, 
che public fearx muuie oí chis powerful cechnology. Ai socieiy becomes aware oí biotech- 
nology. wich all ici hopes and feari, arcuis have started co include referentes co biocechnol- 
ogy in their woeks. Modein biology and biotechnology uffer che oppottunity co trence art 
using biology al a new médium. We are witnessing che birih oí a new form of art: art 
created in ceic cubes, using laboracoriex ai are iludios. 

Bioloqical Art 


characierizrd by a remarkable capocicy lo adapi co very difieren! ecusystemi, (rom die 

coid cundra lo che hot ecuatorial savannali. In most cases, adaptaiion and survival were 

only possible chrciugh che development of cooli and survival scracegiei based on human 

creacivicy. Sume of cheie itracegies were diretted noc only Co che modificación of inanimace 

objectx, buc alio co che modificación of live organisms, ai domeieication of plana and ani- 

rnali begun. The hiiiory of agriculcure and animal domesticación ii a remarkable achieve- 

menc in modifying cite characceriscici of ocher live organismi in otder co adapt chem 10 

human needx. 1 le is even more remarkable char luch modificación! were achieved wirhouc 









lt i* Mili, however, uncommon for artists tu llave a significant academic educación in 

stientiftc subjects, induding biology. Such defkiency in biology training may deter sume 

artists from exploring cite oppommities fui creating biological an. Furthermore, many oí 

che scientifc Communications are unintelligible tu ou tilden cu che field. Unfortunately, 

chii ineludes some booki and evmcs intended to make Miente undenundable to tlie gen- 

eral public. It is likely that an artiit wiUing to uie biology ai an an médium would have 
to team the bosics abouc che experimental Systems ilie or he ii tonsidenng using. Petson- 

ally, I do not see thii as a major hurdle: Quice a lew artiicit techniques require extensive 

training. Tlie use of información technologiei ai a new art médium, for example, ii only 

punible when che artist acquires ikilli in a field that ii noc by nature "are ii tic." Biology 

may noc be very diflerent from informatici, excepl that diere ii greater availability of com- 

puten compared cu availabilicy of biological equipment. 

My »urk has been fotuted on che possibilities that modern biology oflen co artiits. 

I have been trying not only to portray the recent advancei of biological Sciences, but to 

incorpórate biological material as new art media: DNA, proteins, cells, and organiims offtr 
an opportumty to explote novel metliodi of repieientation and communication. Consc- 
quently, although lacking formal scientific training, my recent artistic activity has been 
conducted in researth laboratories. 

Art with a Ufe Span 

Contrary to popular belief, it ii not necessary to modify the genes of an organtsm in order 
to change its plienotype (i.e., appearance). It ii possible to achieve a change in the pheno- 
type by externa! interference with cell communication, ot by changing the levels of certain 
proteins. Such interférences can be so powerful ai to induce tlie formación of extra limbs. 16 
In such cases the new phenotype is not transmitted co die oflipring, ai the información of 
the gamites is left unchanged. 

In 1998 I itarted a collaboration with the laboratory of Prufessor Paul Brakeheld at the 
University of Leiden, the Netherlands. Brakefields team studies the evolution and devel- 
opment of butterfly wing pattems. They are trying to address two proble ms: How ii the 
wing pattern formed during butterfly development, and what is die evolution ary signifi- 
cance of developmental variación around chis process? To investígate how the wing pattern 
is formed, diey interferí with the normal development of the butterfly, in order to identify 
what factors aflect wing appearance. As a consequence they have found ways to modify 
the wing pattern by simply interfering widi die normal development of the wing, with- 
out changing the genes that poss on to the next generation through the egg or sperm 

During my resideney in Brakefield s laboratory I developed nalurt?, a project that 
explored not only the boundaries between art and Science, but alio between die natural 
and the artificial. 18 In mam? I created live butterflies with wing pattems modified for 





Marta de Meneo», na ture? 1999. Butterflies with modified wing patterra. The left wings 
ot the Bicytlui (top) and Helkooim (botlom) butterflie* have the natural design. The pat- 
tem oo the right wing» have beoi modified. The inset sbtws the orea cf the intervention at 
hígher magnifica tion. 


artiuic purpose*. Thi* waa achieved by interfering witli the normal developmental mech- 






Figure 14.2 

Marta de Menezes, roture? Installatkn at Ara Electrónica 2000, Lira, Austria. The vtsi- 
tora could enter the mdosure to observe the Uve butterflies dlrectly. 


emphaatze the similarities and difierentes bctween the unmanipulated and manipulated, 

In the butterfly wings I txpmstd concepts that deal with our perception vi shapes. By 
adding, (hanging, or deleting eye spots and color patches. it became possible for our imag- 
inations to identily shapes and rhythrm familiar to our tenses. Another approath included 
highlighting particular aspetts vi the natural wing — for example, the removal of the outer 
rings of an eyespot to show only the white cerner of it. My intrntion was not to enhance 
nature s design. Ñor did I intend to make something already beautiful even more beauti- 
ful. I simply wished to explote the possibilities and constraints of the bsologkal System, 
creating (within what is possible) different pattems that are not the retult of an evolution- 
ary procesa 19 «figure 14.2). 

It was also my intention to creóte unique butterflies. As the germ line was not afiécted 
by any of my changos, the induced pattems were not tnnsmitted to the oflspnng. Each 
modified buttcrfly was difieren! ítem any other. The new pattems were never befóte seen 



in nature. and qutckly diaippeartd fium nature nut lo be «tu again. This form of an lias a 
lile «pon — che life apon of a buiitrtly. It 1a a form of act that licerally Uve* and din. Ic i* 
aimultaneoualy art and life. An and bioiogy. 

Protein Sculptures 

In reten i yeara, genes and genética have become che mtat prominenc copie of bioiogy in 
our society. Bul bioiogy and bioceclinology do noi deal exduaively wich gene a. In ápice 
of all che reteñí liype conceming die «tjuencing of ihe human genome, che develop- 
meni of tramgenic organisma, or the use of poweriul genecic acreening methoda, 
biológica! reaearch i* nuking impociani adrantes in oclier aceaa. Ic ia eren likely thac uiher 
areaa of biological reaearch will become more exposed tu che publx in ihe near fucure. 
Piule mi are perhapa ihe beac example. The proteo me — the identificación of all pro tema 
from an organiam — ia likely to replace che efibn tlut waa made lo aequence the genome 
of «ve ral spetiea, including our own. The general conaenaus ia ihac characterixacion of 
cite proteo me of a apeciea ia more dauniing chan aequencing ila genome: A receñí meecing 
on proceomica waa enmled "Human Fruteóme Project: 'Genes were eaay.'” Many bio- 
cechnology companiea lave be en formed lo explore the economic poaaibiliciea of proteo- 
mica. marking the beginning of che poat-genomic era. Aa an example, laat December 
Oxford GlycoSciencea alone filed patea applicaliona for approximately 4,000 human 

Gmceming cite opportunitiea protein* offer co artiaca, I would like co eiKourage the 
exploración of daiabaaea of procein atiucture. 20 Certainly ihe ihree-dimenaional ahapea of 
proceina will noc leave anyone feelmg indifferenc. Proieina are frequently aa beauiilul aa 
coniemporary aculpiurea. Explonng a Computer daiabaae of prole in atructure* uaing mft- 
ware and hardware allowing ihree-dimenaional vmialization ia like exploring an are gal- 
lery. Therefore I belitre ic ia poaaible co uae pióte ina aa a médium for the creación of 
aculpiurea. 

In Prole// Portra/I 1 decided lo take advaniage of che viaual opportuniiiea ofie red by 
atructural bioiogy in order co créate a aelf-poriraic uaing proleina aa an an médium. 21 

Proceina are made of cwenty difieren! amino acida: each one can be repreaenied by a 
leccer (one-letier code). 22 Uaing that convención, ic ia poaaible co deaign a protein whoae 
amino- ac id aequence torrea ponda 10 a ñame. However, intereacing chree-dimenaional con- 
formaciona are only apparenc when ihe protein ia over a given length: Very ahon pepcidea 
adopc linear airucturea chal are relacively uniniereaiing. Aa a conaequence, my profea aional 
ñame — Marta de Menexea — would be loo ahon for an intereating conformación. Fonu- 
nacely. aa Portugueae people cend co have very long family namea I waa able lo deaign a 
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dimenslwial cmlormatkíu of marta ai coirputn-predlcted by comparing the lequence ol 


arta wilh sequen ces ol preteini wrth kncwn itncturei. 


Using Computer d atabalea ic 11 punible to confirm that «hete i» no known ptutein in 
n ature with this amino-atid sequence. In fact, it ii even punible to identify the natural 
ptoteim moat similar to marta. Computer modeling abo createi leveral punible conforma- 
tiom for marta, baitd on the itructure of limitar amino-acid sequeiKei in known proteins. 
However, tl»e exact conformation of marta can only be determined experimentally by solv- 
■ng i ti itructure using nuclear magnetic reionance <NMR> or cryitallography. Tlte Prvtni 
Parlrail will only be finished when the truc itructure of marta ii une ove red (figure 14.3). 




number of copies i 




bacteria, yeast, or even human celia. Such celia will then produce milliona of copiea of 
(lie protein. Thia ia a standard metliod for the production oí aynthetic proteina. 

Scientista have organúed databas» in which Information from all known proteina ia 
stored. Not only can proteina from all differrnt life organiams be ibund in auch databoaea, 
but alao aynthetic proteina dmgned to be used, for example, aa drugs. In July 2002, I 
submitted marta protein detaila to GeneBonk. one of auch databas».-’ 1 Aa it waa not my 
intention to mialead any acientiat uaing the databaae os a restan h tool, I carefully anno- 
tated marta aa a aynthetic protein, without known biological function, and created aa a 
molecular sculpture. The inclusión of marta in the databaae was declined because the pro- 
tein did not have a biological function. I understand tlie acientists' wiah to exelude irrele- 
vant Information from the database, as the primary function of the datábase ia to be a tool 
for biological resean h. However, I waa diaappointed to find tliat the databaae will not con- 
tain all exrating proteina. Even proteina deaigned by amata and devoid of any biological 
function do become port of nature. 


Putting the Mind ¡nto the Picture 

For yeara artista have attempted to ¿Ilústrate not only people'a appearances, but alao their 
esaential nature. The personality of a model can be conveyed by, for ¿nstance, tile depiction 
of the pose and the setting, aa well aa by (lie atyle of rendering used by the artist. 

Science liaa developed powerful tools to image the interior of the body. Since Roent- 
gen ’a diacovery of X-raya, we lia ve begun to be able to see wliat ¿a hidden behind (lie 
akin. Today, new imaging technology allows better viaualitation of bodi biological mor- 
phology and function. 

The technique of functional Magnetic Reson anee Imaging (IMRI) has recently been 
developed to determine which regiona of the brain are activated while a tubject performa 
a given taak. Tilia form of "brain mapping'' ia achieved by aetting up an advanced MRI 

be detected. The image intenaity observed in MR ¿mages ia determined by vanoua bio- 

c he mu al properties of the tiaauea, some of which are aemitive to hemodynamic changea. 

In particular, tlie elevation in blood Dow induced by cerebral activación causea the image 

incensity to increase locally. Statiatical compariaon oí images collected during active and 

rest perioda therefore enablea the detection of the bram regiona tisú are involved ¿n (lie 

I have been creating Fumtrona/ Portratli by imaging the brain function of the model 

while ahe or he performa a taak that characterizrs her or himself. I uae IMRI ecjuipmrnt 

more powerful than that used for medical diagnosis in arder to ac hiere better images. 

Among tlie firat portraita I produced waa Palritta Plajtng tbt Piano , in which Patricia'a 
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Fuoctionat Portrait Martin Kemp Anatyring a Painting, 2002. Digital image Dentad en 
canvas, 37.4 » 51 ir (45 x 130 cm). The painting incorpórate) Martin Kemp's brain 
activity «hile analyzing a painting frem the R enai) ranee (rom inside the MRI xarner. 

phyucal appeuranie v*u) combinad with muge) of her brain activity while she wat playing 
the piano inside the (MRI machine, as well as a self-portrait of my own brain function 
while drawing*' (figure 14.4). 

Painting with DNA 

1 have al so been exploring the use of genes, DNA, and chromasomes as a new art médium. 
In spite of my assertions fluí biology is more than genes and DNA, the importance of 
genetics in presrnt society is beyond doubt. 





In mttUArt I used DNA probé* labeled wiih fluorochromes lo paint che noclei of 
hunun cells, adapting cell biulagy lechniques lo ihe prodoction of art. 1 cumbinrd my 
knowledge of the relative pusilion of (he chromasumes wiih lite capocity 10 use DNA lo 

poini each une of ihe chromosomes specifically. The technique i* known a* Fluorescence 

In-Silu Hybndisation (oí F1SH), and can also be usad lo visualice segments of diramo- 

sumes o» evcn single genes. 26 Group* of chromosomes can be equally siained wiih lise 

same color. In ibis way, ii is possible 10 creaie relaiively comrolled images in whích one 

or many chromusumes are poinied, with or wiihoui ponions of ihem in oiher colon. Tlse 

resulting anworks, lite siained cells, require lise use of a confocal láser scanning micro* 

scope in order lo be seen, and are displayed ai a visible scale using Computer projectiuns 

in arder lo convey ihe ihree-dimensionai structure of the human nucleus. 

The posilion of the chromosomes in the interphase cell nucleus is determined in pan 

by cenain rules. For example, cenain chromosomes cend lo siay ai ihe penphery of the 

nucleus while oihers are more commonly found toward lise cerner. Wiih ihis informa- 

lion, il is possible 10 pndict, to a cenain extern, where chromosomes are likely lo appear, 
and lo paini ihem accordingly. However, diere are siill many uncertainties concerning lise 
posnion of chromosomes in the cell nucleus. In fací, one of the tupies being restan hed in 
Dr. Ana Pombo's laboraiory, where ihe projeci is being developed, is how difieren! human 
chromosomes interaci wiih each oiher. 27 

In Pombo's laboraiory 1 ha ve bren using DNA probes that bind lo specific human 
chromosomes or human genes in order lo generare aesiheiscally interesting mkrosculp- 
lures (figure 14.}). The anworks (lise poinied cell nuclei) have been displayed in installa- 
lions dial far exceed ihe almost immaierial size of die art objeci. These sculpiures have 
been shown as large ihree-dimensional video projections, resuliing in a visual and tactile 
envnonment. 28 In fací, I personally prefer ik* lo llave die actual anworks (die painted 
cells) in die gallery. 

The Two Cultures? 

Tlie experience of wotking as an anisi alongside scieniisis in a restare h laboraiory has been 
an integral pan of my receñí activity. As I do not llave any specific backg round in biology, 
1 continually have lo learn ihe lechniques and scienlific problems thai biologists are 
addressing. This al su serenes my iniennon to demónstrale dial inieractions befween anisis 
and scientists can be fruiitul for al! die pames involved. 

ll is a central feaiure of my work no* only to take ad van (age of scienlific lechniques, 
adapting iliem to die produciion of anworks, bul al so (o (ry (o comríbuie lo the scienlific 
research of (he laboraiory. Alihough my work is no* based in sciemifically designed 
experimenis, occasionally my ariisiic experimenis produce unexpected resulis. Such resulis 
are irequently a consequence of anempis to use ihe technology in new ways. 




Figure 14.5 

Marta de Meneos, (VuclrArt, 2002. Installation at the Perth Instituir «or Contem- 
porary Art, Perth, Australia, August 2002, dlmensions variable. The DNA-paintrd human 
celta «ere reeonstructed at a visible se ale by video projection cnto paral leí tramlucent 


In the case of nalttreS I attempted several procedures that had never been previously 
tened. such as transplanting celta between the two different species of butterfiies. The mo- 
tivation to punue these experiments was to c reate eye spots m a butterliy species in which 
they never appear. Such experimenta were a iailure from my aitistic perspective, since I 
was unable to induce eyespots in the "resistant" butterliy species. However, some of these 
"aitistic experiments" led to unexpected observations and raised scientific questions that 
require further scientific research in order to be explained. 



lonseqoence oí those difiéreme*. it i* lilcely that mutual benefits can rtuilt out oí tuda 
coUaboratiora, leading cu advances in both art and seience. 
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Semi-Living Art 


Orón Catts and Ionat Zurr 


What Makes a Blob Alive? 


11, reaolution in which we ihink *r knuw the world range» from the aubatomic lo che 
univerve. We peneive che world a» a relatively Urge organiam 1 chat barbar» a ching called 
constiousnea» and a concepc of telf. Many human» ftel uneasy and even chreatened when 
expcoed 10 objete» that mighi queation elieir perceived realitie». Pan» of bodie» of (omplex 
organiam» llave been cullured »ince 1910.' The "producción of a new surpriaing form of 
life, cellular life in vilro,' , presentcd a tangible challenge co our contept of »elf a» well a» 
ilie contept of death. Initially, ihe clisterice of die semi-living, a pan of a complex living 

being »u»tained alive ouuide and independen! from chac being, wa» raiely discuised, 

mainly due co ic» conlinemenc co a it ieniihc coniexi. The »emi-living» are now ouc of die 

labora curie» and meo an ani»ik contexi. Thi» opera up new distuune» abouc che difieren! 

reiacion»hip» we mighc form wich ehexe new encicie» and »hed» a difieren! lighc on our 

percepción of life. 

The ciming i» noc accidental. We human» have generaced enough knowledge to manip- 

úlale difieren! level» of life co an excent that require» u» co reevaluate our understanding of 
clie concepc of lile. Back in 1905 in the lighc of experimenc» in »urgery and embryology, 

H. G. Welb wroce: ‘"We overlook only too ofeen che face thac a living being may abo 

be regarded a» raw material, a» xomething plástic, »omecliing chal may be ihaped and 

aleered." 4 He elien wenc on co wrice the UUnJ of Dr. Mona u, fictionally expkiring thi» 
concepc at che level of the whole organiam. The appropriation of pan» of complex urgan- 

nm», »utcained and grown ouuide of che body a» "plástic raw macerial" co be "ahaped and 

altered" seem» like a more palalable venion of thi» concepc. In rralicy ic vem» chac there 

were more epistemológica! kirrier» co che use of living pan» of complex organiam» then 



oí "worlds undei construcción" and subven technologies fot dse purpose of creating con- 
testable objects. TTiis rote of art makes tl»e emerge me of «he semi-livings and «he multi- 
leveled exploración of ¡«i use so relevan!. 

The Tissue Culture & Art Projeet 

Wet biology art practices are engaged in «he manipúlalo») of living Systems. The Tissue 
Culture & Art Projeet (TC&A)® is exploring the manipuLttion of living tissues as a 
médium for artistic expression; it looks at the leve! above the cell and below the whole 
organism. We use tissue engineering and stem cell technologies to créate semi-living enti- 
nes. The semi-livings are made of living tissues from complex organisms grown ovet/into 
three-dimensional cunstructed substrates. Our semi-living entities grow in artificial con- 
dicions, whicli imítate body conditions, in bioreactors. This new palate of manipulación, at 
least at chis scage, is significantly linked to ethical concems aisd to emerging philwophical 


'llie TC&A is introducing a new class of obyect/being in the continuum of Life: the 
semi-livings are constructed of living and nonliving maceráis, and are new suboutonomous 
entities located at the fuazy bordee becween the living/nonliving, grown/constructed, 
bom/manufactured, and object/subject. While the semi-livings rely on the vet/mechanic, 
the farmer/artist, or the nurturer/constructor to care for tliem, they are not human imita- 
tions and do not attempt to be human replacements. Rather they are a new class of objete/ 
being that is both similar to and difieren! from other human artifaets (humaos’ extended 
phenotype) such as constructed objeets and selectively bred domestic planes and animáis. 
These entities consist of living biological Systems that ate artificially designed and need 





Semi-Living Sculpturrs 

The TC&A projeci began by the oplonng tiaue-enginrering tcchnologits «o creare nmi- 
living uulpturet. Tiaue engineering dtals wiih coratructing artificial lupport systeim 
(wiih tl>e un uf biomaterab) lo dina and control the tlirn: -dimensional growth of truoe 
■neo dciired sliapes in order to replace or vupport the funuion of drfrctive or injured body 
parís. "In essence, new and hinctional living lissue is fabncated using living cell», which 






















carne a resourte fui raw material* for luol production. This mental shift separated humara 
from nature for the lint time, and traralbrmed our species into a tethnology-basrd 

oiganum. 

Our looking at semi-livings a» tooli would be tile Martin# point of our attempts to ex- 
plore usues of utilitanan expkntation of living syuemt: iuues that were further developed 
in our subseque nt practice. 

The Feeding Ritual: The Tissue Culture £ Arl(iflcal) Wombs (2000) 

During the cari y years of our practice we could not presera the living semi-living sculp- 
tures outside of the confines of tbe laboratory. Besides the reluctante of galleries to presera 
living/motst art, and the regulations involved in receiving permusion to presera live tissue 
tonMiucts in a public domain, there are abo the practicalities involved in setting up the 
basic requirements for the survival of semi-living sculptures outside of the lab. The semi- 
living sculptures need to be kept in Mente conditions, im merced in nutrient media and 
Icept at a tempe [ature which suits their needs (mammalian tiuue in 37 degrees Fahrenheit, 
fish and amphibians can be left at rootn temperature). Our fint exhibirían* presented 
images of the sculprures or the sculptures themselves already fixed in furmaldehyde. The 
■mpottance of exposing the living visceral sculptures tras obvious. 

In 2000, while tvorking as Research Fellows at the Tissue Engineering and Organ Fab- 

invited to present our living sculptures for the first time as part of The Tnsue Culture & 


dependen! on tu to feed and nurture it. 

In The Tuiue Culture & Art(ifiaal) M/ombs installation, 
able/biuabsotbuble polymen (PGA, PLGA, and P4HB) , 

living worry dolls their worries (figure 15-3)- 14 


have handcrafted biodegrad- 
eiKouraged to tell the semi- 
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The Killing Ritual: Pig Wings (2001) 


In «he Pig XH'hqp project we diSecrniuied bone marrow stem cells «o grow pig bone tissue 
■n the shape oí «he three Solutions fot fliglu in vertebrales. Winged bodies (bo«h animal 
and human) lia ve been used in musí cultures «hroughoui huiury. Usually, «he kmd oí 
wings re presentid «he creatures (chimens) as eiiher good/angelic (bird-wing) or evil/ 
satanic (bat-wing). Thete is a third soluiion «o flighi in vertebrates which seems «o be 



coniaminated and die (some instandy, and sume over lime). The Killing Ritual (figure 
15.3) also enhances «he idea oí «he «emporalicy oí living art and «he responsibiliiy which 
lies on us (liumans as crestón) to decide upon their fate. 


Is It Sentient? Can It Leam? A Semi-üving Artist 

One very important aspect oí our practice is to try «o identiíy ttends in scientific research 
relating to the concept oí «he semi-living. In mid-2000 we leamed about research con- 
ceming the use oí living neuronal assemblies fot computational and machine-operating 
por poses. A robot operated by eel neutons and leech neuron calcularon 16 are jus* two 
e «ampies oí such research. At the time we were in Boston, and we brought thete stories 
to «lie attention oí Guy Ben-Ary and Phil Cambien in Perth. Together we decided «o de- 
velop a project proposing a System bated on similar concepts tliat would attempt to dis- 
play qualities we tend to only observe in felkiw liumans This ongoing research project 
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lauree of elettrital stimulation feedbock lo the neurona. 

The snond general ion of ihu pro jet i was presentid as pon of the BioFcd exhibition in 
August 2002 ai the Pertli Institute of Comemporary Are. In thts siage we were collabo- 
rating with Sceve M. Poner, a neuroscientist frum the Laboratory for Neuroengineering, 
Georgia Institute oí Technology. We introduced more tomplexiiy inio ihe pro jet i by 
giowing tlie neurons over a multi-eleetrode array (uxiy thannels of attivily) and ihe intro- 
dutiion of telepresence. In this case, embryonn raí coitical neurona were cultured over il«e 
mulii-array "MEA" in a laboral ory ai Georgia Tech (ihe brain of MEART), and the dala 
ceceived from ihe neural aciiviiy was protessed boch in Allanta and Petth lo control lite 
drawing atm (body of MEART) in real lime. We closed the feedback loop by sending the 
stimulatiuns lo the neurons (multi-stimulations) in Georgu. Tile stimulation blueprint was 
based on images ihat were captured in il»e gallery in Perih. We were inierested lo find oul if 
there would be any clunge in the neural activity ihat roulied from the stimuiaiions. 

Semi-Uving Food: Disembodied Cuisinc 

Anoiher way of interacting with living Systems n 10 consume ihem as food. Tluoughout 
history, man humans llave practited sume kind oí división among living entities, tatego- 




(or Dúewbodied Cubile. Prenatal shtep ¡.Metal mustie, cultured and grown for loor 
mcnths, over PGA scaffold. Médium: Prenatal sheeo skeletal mustie and degradable 
PGA polymer staíold, 1.1 x 0.7 x 0.1 in (30 x 20 x 5 mm). Thls was the first attempt 
to use tissue engineering for meat produttlon without the need to slaughter anlmals O Orón 
Catts, lonat Zurr, and Guy Ben-Ary. Photo O lonat Zurr and Oren Catts. 


healing. Potentully this work presen ts a (u ture in whitli there will be meat (or protein- 
rich food) for vegetariana and the killing and suden ng of animáis destined for food eon- 
sumption will be redoced. Furthermore, ecological and etonomical problema associated 
wich the food industry can be reduced dramaticaliy. However, by making our food a new 
das» of objett/being — a semi-living — we rtsk making the semidiving the new tlass for 
expkntation. One should abo remember that turrenrly tissue culture nutrients tonsist of 
serum tlut is an animal-derived produtt. 

Where Irom Here? 

Looking at communities of cells as entities, one can see the vast gndients of life's complex- 
ity. Lynn Margulis suggested that a eukaryotK cell is a result of the evolutionary symbiosis 
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relations between two prokaryoiic bacteria. 19 Margulis piesented a revoluiionary percep- 
lian ikk by looking al lité as collections of entines but by presenting symbioeic relalions as 
a Muirte of tvolutioiuiry leap. 

Collections of tells cooperaling/competing wiih each other fur some sort of coherente 
(bal will enable survival are now being manipulaced/exploued by us. As ihere is more that 
we do ikk know, we musí work in a dialogue with diese cummunuies of cells. As early as 
1952, Ecienne Wolí had wamed chai ihrough ihe "illogical abuse of language, ocie ofien 
applies ihe term 'lissue culture’ lo anarchic proliferaiions of cells chai do nol refletl eilher 
ihe siruciure or cohesión of ihe lissue frotn whkh ihey are ! alcen.” 20 Bul as ihe field of 




organisms assembled and susramed alive by humans. The entities we i reate mighl Imumr 
our "natural-ish" compan ions, invading and replacing our constructed and manufactured 
environments with growing, moving, soft, moist, and care-needing chinga One atea in 
which ihe semi-living is seriousJy discussed is arthitecture; in 1996 »c suggested the 

Krueger suggesis thac "Through tlie use oí scafolds, biologically-based componen» muy 
be conligured to arthitectural requirements,'* 2 * and Geoffrcy Miles describes a future in 
which genetically modified bacterial towers dominare city skylmes. 24 This emergence of 
a new clisa of object/being may become increasingly visible as our abilities to manipúlate 
life increase. As tlsese creatinas will contain different degrets oí Ufe and sentience, new 


lies (currently, only sin al 1 fragmenta such as skin cultures). What kinds oí relationships are 

semi-living objecrs be pasirioned in the connnuum of lité and how will this afiect our 
valué sysiems with regard to living Systems, including our own bodies, human or 
oiherwise? 


diBcrtm numbers oí cells musí be present in the oegans oí dífterenr peopie (httpiíwww.sciencenet 
.org.uk/dotabase/Biology. l Cell_Biology/b00307c.html>. 

2. The techniquc was inven red by 1903 by J. M. J. Jollv. bur was perfecred by Alexis Cartel in 
1910, who acrually coined the tcrm, "tissue culture." Cited in A V/ldl Raruruhil: SeücttJ Wliltnp 
jnm Gtoffo Cngitilbtn. ed. Francois Delaporte (New York: Zone Bonks. 1994), 300. 
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5. See hiip:i'» _ a , w.darpimil l dioiTc*iOnlyi'(hrust/ip l 'cngíc*iiisiue.hc 

Spiril (Loodon: Granada, 1984). 

8. Roben P. lanza. Roben Lugar, and Jmeph Vacanti. Principia »] 
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Cases for Genetic Art 


Joe Davis 


Recent History 

Treatments of vanous tupies of natural ism in the history of art and the coincidental rise of 
agrkulture and gene tic manipulation are undertaken elsewhere in this bouk. Imitad. I 
wiU concentrare on the current philosoplucal and teclinological bases and motivatiuns 
whkh llave played a greater role in my own involvement in art and genetics. 

In 1970, Murtón Mande I and Akiko Higa (at the University of Hawaii Schuol of Med- 
icine) discovered that by treanng cells with calcium sales, the ceUs cuuld be encuuraged to 
take up viral DNA. Hie first recombinant phage DNA was created by Paul Berg in 1971. 
The first soccessful recombinant bacteria were created by Herbert Boyer, Stanley Cohén, 
and Annte Chang in 1974. Technology for convrnient syntlsesis and assembly of DNA 
molecules became widely available in the early 1980». The first work of art made with 
synthetk DNA and genetkally modified bacteria was created in 1986. The first com- 
pletely functional synthetic genome <a synthetk polio virus) was cteated in 2002 (Couzin 
2002). 

In tlie short space of these tliree decades, human beings have learned how to anímate 
heretofore inanimate material». It is by no mean» an oversimplification to say that we have, 
in at least in a few first, cautious steps, leamed how to bring ideas to lile. 


Alien» 

Pethaps the must ptofound example of this ‘'tranlanimat•on' , is the serious scientific se ardí 
for extraterrestrial intelligence, because we hope that by merely asking a question, we can 
brtng the whole universe to life. He re human imagination has been moved to repeat earlier 




Trtk epíaodea where atarship caplain James Kirk liad romanik tncounrera wiih mtmbtn 
uf ocher apee ies (txiratirrestriala). Perhapa ihat i» lesa fríghuníng (han reiemly publuhed 
wat mies auggeatíng thai at leasl ont ou( of eighi Americana los had aex wiih (imeatnal) 
anímala. It ahould be poínird oui thai Wílliam Shaitner, who portrays Jamea Kirk, ¡a 
atciaiUy Canadian. 

Monstrositks 






Tomaioes are fut and luscious because ihty have many more «opies of their eliromosomes 
citan tlteii ruisin-siaed aitcesior’s normal complemeni. 

Tlie extra DNA in today's tomaioes meaos dial many genes are translated over and over 
again, whtch has had lite effect of giantixing ihe original fruic. Orne upon a lime we made 

gianl lomatuo. Ii malees linle difiéreme whedter or not this modificaron of tomatoes was 

tamed out wnh «onveneional hoiticultural techniques, use of muiagenic agents, or lite 

recombinani tethniques of molecular biology. Tlte result is ihe same. Tomaioes are mon- 

sters. Most people just done know. 

An early icón of ihe movemeni againsi genetically modified food was lite "Flavr Savr” 

locnaio, a genetically modified variety dial siays fresher longer on grocery store shelves 

litan "ordinary” tomaioes do. In ibis case, no extra chromosomes were created. No exira 

an enzyme that digests tomaioes from ihe inside) lias been removed. Oiherwise, Flavr 

A rose is a Frankensiein too, of course, be cause ii is compcised of pteces and parís of dte 
genomic makeup of many oiher subspecies of roses. 

Over lime, human beings have not only been ihe creaiors of monsirosiiy, ihey lia ve be- 

iltey Itave indirecily modified themselves. If rnodern Homo sapiens had lo survive on lite 
ancestors of speoes dial make up iis curreni food supply, genetic "retrofiis" «muid be 
called for. We «muid Itave 10 resupply ourselves wiih ihe phenoiypes of earlier homonids 
simply 10 manage ihe collectton and digestión of ihcoe moleríais. 

Not only have we been historically confused about who ihe monsters are, we expeci 
everybody else (aliens) 10 be )ust as confused as we are. 

The Search 


Wlsether or not it was our original inieniion, we have sent strangely incorrect ptciures olf 
into ihe cosmos explicilly lo impersonaie our species. lítese were rocketed out of lite solar 
system on gold-plaied message plaques wnh NASA Pioneer and Voyager inierplanetary 
probes. Tltey are repuied 10 be the first serious scieniilk aitempis 10 communicate with 

Launched in the early and mid-!970s. NASA’s Pioneer and Voyager spacecraft 
aihieved enough velociiy to escape dte solar sysiem with the assisiance of the Jovian grav- 
uaiional field. They are the fustes! ballisiic objeets ever created by human beings and are 
now traveling at about l/20,000th lighi speed — many, many limes fasier ihan a speeding 

Pioneer message plaques contain a collage of vistul information including a rudimen- 
lary map of ihe solar sysiem and the spacecraft 's irajeciory, a chart of quasi-stellar objecis 



, and "approprutely" represen ted genital*. The genital structures of the smaller : 
figure are conapkuoualy miasing. 

ASA decided to (umpletely elimínale all atternpted represéntanosla uf nude hum 
{a from messages accomponying the two Voyager probes, the next spacecraft 
the solar System. Clearly, such cemurship waa not undertaken fur the benefit 

bviously, we know very little about aliena. It is probably a highly aelf-centered vit 
to assume that our attempt to communkate should neceasarily target alien "animáis." An 
openminded investigator would assume that we might attempt to communkate with an 
intelligenc plant, fot imtance, or aomething like a plant. Like our own celia, plant celia are 
eukaryotic fhaving nuclei) aa diatinguiahed from leu complicated celia (including bacteria) 
that charactenze the kingdom of prokaryotea. Yct. even thia view would very likely alio be 
a ahort-sighted ocie. 

Wlutever the reaauna for «he great Precambrian Extinction, whole phyla were wiped 
out in that relatively brief moment. Thcoe atrange life forma would otherwise llave evolved 
into a módem terrestnal biulogy drastically different from the preaent ocie. The implica- 
tion ia that even planta would tum out to be doaer to our expectations (and eaaier to com- 
municate with) tlian the alien life forma we may ultimately detect. 

It may be juat aa aliort-iighted to decide that knowledge uf mathematics ia a prert qui- 
nte for an intelligent apeciea (Wittgenatein and othera auggeat aa much). Fur that matter, 
t líete ia no reaaon to asume that "intelligence" aa we understand it ia central to any uther 

Still, if "intelligence" exista anywhere elae in biological form, there ia one thing we can 
be nearly certain of: that intelligent entity ia very likely to be a aexual one becauae organ- 
lama muat exchange genetic material in order to evolve. Joahua Ledetberg waa awarded tlie 
Nobel Pnze in 1958 for hia diacovery that even bacteria llave aex. They exchange genetic 


material 



spacecraft are che futra artificial ballistic objects in history, at l/2ú,000th light ipeed, it 
wuuld take about 100,000 yeara fui une oí them lo reach the marra star. Unfortunately 
(or perhaps, fummately), the Pioneer and Voyager proba are noe hended for rite nenrest 
star and are not expected to enter the planetary environment of any Mar for at least a bil- 

Astrunomers Frank Drake and Cari Sagan dttided to use the million-watt radar trans- 
mitter at A recibo. Puerto Rito, to beam a three-minute, light-speed measage to the con- 
Mellation H, reala in 1974. 

Betause af it» inherent simplicity, Drake and Sagan reasoned that binary mathematics 
wuuld be the nunt univenally atteptable form of quantization. Puthermore, the two 
astronomeis dettded that if aliena knew about mathematics, they wuuld alto know about 
prime numbera and numbera mathematKiana cali, "Zormelo numbera." These are a family 
of numbera, like the number 33, that can only be divided by itaelf, 1 , and the two prime 
faetón, (in tilia case, 3 and 7). Drake and Sagan uaed the Aretibo radar to transmit a aignal 
consisting of 1679 “ons" and "ofis"(teros and anea). 1679 ia a Zormelo number that tan 
only be factor ed by itaelf, 1 and the prime numbera 23 and 73- Thua, intelligent aliena 
would deduce that the stream of 1679 bita musí be compiled into a 23 by 73 rascar 
grid. If the "retos" and "ones" are asaigned tontraMing valúes (e.g., "light" and "dark"), 
liten in one of aeveral punible 23 by 73 compilations, the intended image appeara. Finally, 
with one more leap of faith. tlte alien interpreta intettded information from the aaaembled 
graphic. 

Like the Pioneer plaques, tlte correttly interpreted A recibo radar measage contamed a 
picture of ita vehit le (the Aretibo radar dish); a rudimentary map of the solar System; and a 
crude representation of human beings (a single stick figure). Tlte Aretibo measage alto 
contamed a representation of the nght-liaitded DNA helix, the atomic weighta of ita fot 
conuituent Chemical elementa, the approximate number of DNA bases in the human 
genome, and a 1974 world populaban estimóte. 

Mcssaqe ¡n Man» Bottles 

In 1989, I installed one of my aeveral artworks inapired by the Aretibo measage at tlte 
Hayden Librar) - at MIT. The artwork, entitled Matagt m Man) Bolita, consistid of 1 ,679 
generic, "Boston Round" sixteen-ounce glaaa boetles with phenolic caps mounted in large 
partitioned racka. "Ones" were water-ftlled bottles; "Zeta" were empty. The installation 
occupied eighteen aisles of library spate in tlte Insement "stacks" of the library. Hayden is 
one of MIT a largest librarles. It contains all of the information the measage refera to; all of 
tlte information needed to decode the measage; and suppasedly better-than-average terres- 
trial intelligence frequently visit the library. 




Finí, we d re bilateral!)- symmetrical ere-ature in a world rífe wiih ocher possible syn 
mimes. Wi are immened in indinóos of COgnilive diclmcimy: right and left, pcniti’ 
and negauve, mu and false, good and evil. If we were imitad ndully symmeirical, v 
mighi consider tome ocher form of maihemacical expresión lo be ilie muse liltely "unive 


mr own plañe t uncii aboui a ihousand y 
ili elle Parthenon, ihe aquaduets of Ron 
i mapped ihe stan and calculaced ihe I 


e pyramids 
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Anoiher problemancal preconcepcion is ihai sdentises' dependeney on visual infor- 
maiion fur intentellar communicaiiom, whetlier in ihe form of rascered pixel arrays or 
engravings on message plaques, presumes thai alien visual semory organs will be available 
n> view ihose messages. On our own planee, Kent Cuiten, now ai the SETI Imiiiute in 
California, and who fur many yean was one of NASA’s principal invescigaton devoied lo 
«he search for exiraierresiríal inielligence, is a blind man. 





Poética Vaginal 


In 1986, 1 organued an artisiic proveí id tranimit vaginal contrae tions into space tococn- 
municate with extraterresirial intelligence. Tin; project, calUd Peana Vagina/, involved 
anisa, mechan ial and electrical engineen, biologists, astronomen, profesional dancen, 
architeca, linguisa, and philosophers. 

A "vaginal detector" was buili in a méchame al engmeering laboratory and consisted 
of a water- filled polyallomer centrifuge lube mounied on a hard nylon base thar concained 
a very sensitivo pressure iransducer. Dancen and other female volunieen (unsolieited) 
hygienically invaginaied ihe detector in order lo characterúe vaginal comractions (the 
fastest was docked ai 0.8 Ha). The embeddtd pressure iransducer was sensitivo enough 
cu detect voice, hean beai. and respiralion as well as voluniary and involunlary vaginal 

Electronic music software was used lo generaie real-lime harmónica oí vaginal contrac - 
tions until that frequeney maiched one of «he frequencies in ihe set of unique frequencies 
of English speech. 

A collaborating linguist bit-mapped ihose speech sounds (called "phonemes") so that 
tlsey cou Id be generated in real time corresponding to vaginal "mputs." A digital map of 
tlie analog detector output was also made in real time. In this way, lince forms of ihe mes- 
age were simulianeously generated: (1) an analog signa! directly generated by vaginal 
contractions, (2) a digital map of the contractions, and (3) voice (English phoenetic maps 


Collaborating eleetneal engineers built gating circuía so that Pecina Vaginal signáis 
could be transmitted from MIT s million-watt Millstone Radar transmiiter at Haystack 
Observatory in Groton'Westford. Massachuseta. 

Anisa, architeca, and mechanical engineen collaborated in the consauction of a 
"Vaginal Excursión Module" to contain electronics and human operaton at the transmis- 
sion site. A fotding structure made of Steel, cable, wood, and tlutch matenals, the Vaginal 
Excunion Module looked ratlser like a Native American "sweat lodge" mounted on a Man 

Astronomers and astrophysicists collaborated in the selection of four nearby sunlike 

stais: Epulón Eridani, Tau Ceti, and two unnamed sunlike (G-type) siars with RGO 

(Royal GreenwK'h Observatory) catalogue numbers. TTuse stars are from ten to fciny light 

yean away. Their pasitions (right ascensión and declination) were cakulated so that radar 

signáis could be targeted. The Vaginal Excunion Module was assembled at Haystack and 

preliminary test transmissions of vaginal signáis were undertaken with sample vaginal sig- 

náis recurded on audio tape. Ihen, on the eve of the planned live broadeast, the Millstone 
project Group Leader, a United States Air Forcé Colonel (Millstone Radar had been con- 
trae tid to the Air Forcé by MIT) suddenly terminated the project. 



Slow Boats and Olher Problcms 



10 be located precisely in the temer of ihe transmiited beam of nidio ptuxons, <i.e. , al lite 
cerner of ihe columnated radar signal). Betause radar waves are plxxons and phocorn di- 
verge (according lo ihe "inverse square law") — like ihe focused beam of photons from an 
auiomobile headlight or a hand-held flashlight diverge — the radiaied signal me ídem on a 
teceiver drupa o 8 dramaitcally wiih distante from ihe cerner of ihe beam. Over intentellar 
dislances, largeiing musí be extremely precise. 

Tliere are from 200 lo 400 billion «ars in our local galaxy, and a significan! percentage 








tegnty of the metnge curtir r mut« rtrnain iniact indefinitely (at léate for periodt of lime 
«hat are equivalen! lo penodt we cali "geologic rime"). The te are «he problems iha« tticch 
cogecher tlie imme-ature-uble «ale of «he macrocosmos wi«h «he infinitesimal minutar of 
«lie mkrocosm. They impirtd my finí artistic projectt in molecular biology. 

Ii so happens (hat bacteria, especially sporulating bacteria, can cope wi«h the entena of 
«líete «hiee problems very well. They have bren ahown «o turvive «lie tpace environmeni 
for extended periodt of time and can probably do to mdefmitely. Man y billiont of exact 
copies of a tingle bocterium can be conveniently and inexpensively pmdoced overnight. 

Microvenus 

In 1986, two of «he Poetua Vagina/ coHaborators (myxelf and Dana Bciyd, a Harvard 
genencitt and molecular biología) decided to creare a model bacterial carrier of human 
mtelleclual Information. Tliit work, called Mummui. breóme «lie lira wutk of art to be 
creaied with the recombinant «oolt of molecular biology and the first artwork «o be creaied 
directly in «he form of DNA (Da vis 1996). Mienuam consists of a graphic ¿con (like a “Y” 
and an T' superimposed) «liar wat codrd into a sequence of DNA nurleotides. Tlie 
sequence wat synchetized with Martin Btxtfield at Harvard. The retuliing tynthetic oligo- 
nucleoxidet were purified al UC Berkeley with Dana Boyd and la«er «ruraformed a« Har- 
vard with laboratory ttraint of E. coli by single-strand, bluni-end ligación wiih pUCI9 
and P&K-M134- platmid vector*. 

Mnrvtmiis wat «he first of teveral art work t that employ increatingly cumple» ttracegiet 
«o artificially encode human knowledge ¿neo DNA. We attigned a tet of phate valúes lo 


strategy 
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Dtakt and Sogan (o compose the Arecibo message. Murarma was toded mío a 
bit by 5 -bit) Zormelo ráster comaining the icón: 


Using pliaic valúe assignmentt for che four DNA bit», ihe number compnsing 
thit binar y ráster can be exprused it "CCCCCCAACGCGCGCGCT." The first biniry 
digit on ihe upper left <iop row) can be cxprtsstd ai "C" becaute chat number ha* a tingle 
piuse. that it, ie it noc immediacely repeaced. le rt monis in ihe same State ("1”) i tingle 
time befóte twitching to the other binary digit. The second, third, and fourth digitt in tlie 
second row can be exprested as a tingle "A" becaute that number CT") tepeatt three time* 
before twitching to the other binary digit. The next four binary digits can be expertsed as 
"G." In thit way, the 33-bit Mnm- «too ráster it cuded into 18 DNA botes. In addition, a 
shoct tequenie, "CTTAAAGGGG," wat added as a decoding clue (refemng to the DNA 
base-t o -pilase valué assignments). The combmed 28-mer Mummui DNA tequence readt 
"CTTAAAGGGGCCCCCCAACGCGCGCGCT." 

The AUtmtma icón is both an anciem Germanic ruñe for the female Earth and a 
graphic representatHxi of genitalia lietetolbre censo red from masaga to extraterr»trial in- 
telligence. No provisión wat ever made to dis seminóte Mitmmu bacteria into space and 
so to ritk contamination of extraterra triol envitonmentt with terrestnal bacteria. But 
Micmtrmti bacteria, periiops os Bacillus s potes, would have significan! advantages over 
radar and tpocecraft as (ornéis of messages for extraterrestrial intelligence. 

The Riddle of Ufe 


ln the early 1990t, I discovered tlsat tome scientistt tiod thought about writing mu- 
saga into DNA some thirty years before the Mnnurma otgunism wat made. I found two 
books that made minor referentes to tisis little-known epssode in the histoty of Science 

1958. 

Wotson and Crick (with the help of Rutalin Franklin) liad roolved tlse structute of 
DNA some fsve years eorlier, but neorly another decade would elapso befóte scientittt 
resolved the working details of tbe getsetic code. Tlse triplet-codon operational atpectt of 









Sócrates went runnmg around Atliens trying to pros* that he knew nothing at all (which 
evidently contributed to his demise). 

In 1995, I wat inspired by all of this to organize an exhibition at Harvard's Boylston 
Hall and Harvard Yard called The Riddle of Lift. That exhibition featured the participation 
ofboth artists and scientbts (Nadis 1995). 

Profestor Al Wunderlich, then head of the Painting deportment at the Rhode I stand 
School of Design (RISD), contributed a rack of 174 test tubes containing four different 
light-emitting phosphots. RISD students contributed a 174-pkket fence (installed in 
Harvard Yard) stenciled with the images of four difieren! animáis. Rob Stupay, an M1T 
gradúate student in architecture contributed a computer-mampulated graphic of 174 
one-, two-, three-, and four-story houses on a Street in Somerville, Massachusetts. We 
made models with 174 toothpicks; 174 broomsticks; ladders with 174 rungs; and four 
strands of knotted tope with 1 74 knots. All of these artworks contained the message, "I 

am the riddle of life know me and you will know yourself." My own mast significant con- 

Delbrück and Beadle could not syntheuxe actual DNA in 1958. In fact, DNA could 

not be conveniently synthesized until the mid-!980s and a molecule as large as the 174- 

mer Riddle of Life DNA could not be conveniently synthetired befo re the advent of PCR 
(polymerase Chain reaction) — assisted synthesis which was not widely available to biolo- 
gists until the early 1990s. 

In the winter of 1993-1994, 1 arranged fin the synthesis and purilication of Riddle of 
Life DNA at Burlihardt Wittig's laboratory at Free University ¿n Berlín. Later (1994), I 
assembled and doned tlie Riddle of Life oligonuc leo* ides into E. coli with Stefan Wdlfl at 
Alexander Rkh’s laboratory at M1T. 

Permission was obtained from Harvard's Biosafety Committee and the Cambridge 
(Maasachusetts) Biosafety Committee to install the Riddle of Life E. coli in a locking, 
double-glass fronted refngerator that was obtamed ibr that purpose and installed in Har- 
vard's Boylston Hall. 

The Journal Notare published a poge-Iong amele about the Harvard Riddle of 
Life exhibition that suggested that we had built a "bridge between two cultures" of 
Science and art. Unfortunately however, we didn't quite make it all tlie way across tile 
bridge. 

Regulatory Issues: Production, Exhibition, and Public Dbplay of Genetic Art 

ln a last-minute "darification," Harvard's Biosafety Committee reverted its initial permis- 
tión to insta!) Riddle of Life E. coli in the refrigerator in Boylston Hall. Thit finding was 
made in spite of the fact that SdtMtifie Amento a liad recently nationally published a do-it- 
younelf "Amateur Sckntist" column instructing liobbyists about liow to create tlieir own 
recombinant E. coli at home in an aquarium with a light bulb incubator. 



Five years later, Riddlt of Life organisms were fuully duplayed publically in special 
ene (asures ai Ars Electrónica 2000 in Lint, Austria <Nadis 2000). Arrangements for phys- 
nal and biologkal containmenr were made wiih full authorization and oversight oí Am- 
mán bicnaftty oflkials. 

Gcntm aiiun who (huose to manipúlale ihe DNA of living organisms muir obviously 
confront significant lechnical, architectural, (limare control, and biusaftty iviuir connected 
wrrh public display oí retombitut organisms. The lame i*, oí coune, (roe for curaion who 
chocrte (o muunt such exhibitions in publkally accessible venues. Gallery and muirum 
operaron have ofien found tbermelves uruble or unwitling 10 undertake (he challenger. 
(lu( are required for (he handling and display uf genetac (genencally modifred) an. Daunr- 
ing security and liabilny issuts musa be overeóme. Curaron are abo concerned wich 
founded and/oe unfounded public hystena abuut ge nene manipulanon in general and (l>e 

In (he laboratoty. organisms are relega(ed (o increasing leveb of conrainmem ba_vtd un 
how d aligero ui rhty are percerved (o be (o oiher organisms (including human beings). 
Organismo like E. coli <(he human intestinal bocterium) were choren (o become (he wotk- 
horses of baology because (hey normally coexist widi human beings wiihoui any anending 
pidtology. Although (hey comfonably toexist widi human beings, E. coli make bacteno- 
toxins whach are harmful (o oiher bacteria. This accounts for (heir overwhelming majorny 
among bacterial popular ionr of (he human intestinal traer. In fact, E. coli are crawling all 
over ur most of ihe lime. They are found inside and outsade of human beings everywhere 
human beings rhemselves are found. 

Protocoh for handling (hese organisms in (he laboraiory basacally specify common- 
sense hygiene. Geneiically engineered E. coli are siored in airtight contamers. Contami- 
naied waste and used conrainen are rouiinely auioclaved prior (o disposal. 

Particularly dangerous organisms are handled widi muela mote ragorous hygienk 
practkes and more elabórale arrangemeins for isolaiiora and conlainmem. Padaogens like 
(yphus, HIV, or anihrax are manipulated airlocked in glove bañes. Gasses, including ordi- 
nary acmosphere coming inio conocí wkh sucia organisms, undergo combustión ora dae 
way oui of (he building. Airbome podaogeiaic panules are daereby rncineraied. 

The masi dangerous organism of all is handled somewhat diffcrenrly. Thar organism, 
responvible for (he extinction of une species every day (sume say it is responsible for orae 
species per minute) is of course. Homo sapkns. TI aere are no protocola for comainmeni of 
biologists (hemselves. 

Occasionally, scaentists will viólate minor rules. The re are, for insiance, considerable 
formalitaes, dictaied by rhree separase biosafety audaoriiies. involved in rhe audaorized 
(ranspon of a single petra dish of E. coli cultures over the approximately one mile distante 
tlaat sepárales Harvard and M1T. Sume scientists corasader such reguladora excessave and 
routinely transpon tlaeir cultures back arad forth widaout attending to paperwork and 
interviews that comtitute legally required oversight. 


chemselves. To date. artists have depended un collaborating scientific laboratories fot ilie 
pnidudion of genetic artworks. Anises ale just beginning cu consider their ¿ludios as 
plaies «hete true genetic engineering might be underraken fot artutic purposes. An i ul- 
po rtant condition of artistic collaboracion in the laboratoey is chat artisis muse observe sci- 
emibe protocols or they will quickly lase access lo those faulities. Responsibility for all 
ethiial <including specifually tegulated) activities involving the laboratoey — suih as tlse 
disposition of orgamsms outside of a laboratoey — would normally entail tlse culpability 
of the laboratoey where said orgamsms were produced. 

Gcnomic Art 


projeets. Their involvement »i 
ology can be expected to increa 
now, human genomics alto adv 
genes, even whole genomes. 

Genomes are large reservoits 
in or self-generated Systems I 


manipulation of life itself. To date, the extern of these 
k with single genes (or sets of genes) and their expres- 
f host orgamsms. 

11 find themselvrs engaged in much more ambitious 
te techniqurs of molecular genetics and molecular bi- 
self, understandings of genetics, and. 
t will be created at the scale of many 


of highly organued infocmation that have elabórate, built- 
oc data interpretation and arsalysis. Since diese Systems 
de of nucleic acids and proteins, they opérate with a level of sophistication that 
rer been present in the kind of straightforward matliematical operations used to 
convencional databases. 

that, in a biológica! sense, consistí of large, randomly compiled DNA sequences 
be automatically replicated in vivo. Large numbers of simple reptan of a single or 
w DNA base-pans ate biologically unstable. Some sequences can have properties 
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Supcrcodes and the Mílky Way DNA 

ln 1995 I created the first DNA supercude (figure 16.2) for the purpose of encoding a map 
oí the Mílky Way Galaxy into a moletule of DNA (Davis 2000). 

The Mílky Way Map is about a 1.1 kilobyte digital píe ture file containing the NASA 
Cosmic Backgruund Explorer (COBE) map of the Mílky Way, whkh can be represente*! as 
a string of bínary dígita. 

The supercode uses moat uf tlse M nucleotide tripleta to rrpreaent base-20 numbera 
that are used to code the input Information (in thía case, the COBE map). A setond level 
of coding u traed to solve biological problema associated witli codíng of arbitrar)' data 
directly into DNA. The three termination or "stop" rodona (TAA, TGA, and TAG) are 
reserved to function as "switchex" between difetent coding modea and to specify mono- 
nucieocide simple ripean that appear in the input data. The four mononucleotide tripleta 
(CCC, TTT, AAA, and GGG) ate uaed to specify correspondí itg DNA bases (C, T, A, 
and G). 

The DNA aupercode has three coding modes: (1) "TGA’' ia uaed to indícate biologi- 
cally compatible segmenta of input data that are directly coded into DNA. (2) "TAA" ia 
uaed to indícate mononucleotide rrpeats w Itere a tripletb invoking a bose-20 number pre- 
cedes une of the tripleta indicating a particular DNA base. (3) 'TAG" ia a noncoding 
or "delete" mode indicating tlut a requinte does not contain input data. TAG-specified 
requintes can contain recognition sites for enzymea needed for manipulatiott and aasembly 
of the complete sequence, or fot the insertion of easential functional genes to facilitare tlse 
stability of a completely assembled sequence in vivo. 





The fin» Milky Way DNA was synthesized in 2002 and inscalled ai die Biología Como 
Aru exhibición (Queiroa 2002) in Barcarena, Portugal (2002). The emire Milky Way 
DNA sequence comprises a 3867 bp DNA molecule that is Urgir ihan many plasmids 
and is ihe approximate si re uf many complece viral genomes. 

Silent Code 

DNA supere ode solvts many of ihe problema associaced witli encoding very large data- 
bases inio DNA. One significant problem rema ins. however. An organism will nnd to 
deleie a DNA sequen» ihat serve» no significan! biológica! purpose. 

Dana Boyd and I hace reccnily created a next-generation code called il»e "Sileni Code" 
rhal uses cite degeneracy of ihe genetic code io inserí arbitrary información into che coding 
sequence of a gene without alteríng ihe biological cransctipi of ihac gene. Encoded arbi- 
trary informaiion will noc be rearranged or deleled by a host organism as long as it resides 
within ihe coding sequen» of an essential gene. 

The Silent Code uses codons dial re presen! 18 of che 20 amino acids in che genecic code 
(44 of 64 codons). Each of chese 18 amino acids are represemed by 2 co 6 criplei codons in 







:l and interacción*, ovrrall numbtr of base-paira, and the energy requirements oí a host 
remaní essentially the same wúh or without Silent Codrd información. 

Simultaneous coding of distinctly different, multiplexed (extrabiologkal) databas** is 
pauible widiin the individual DNA sequences of naturally otcurring genes. Ic is *'*¡- 
” because ic, too. tan be actomplished wichout alteran# either the biológica! transla- 
produets of original, unencoded DNA sequences (i.e., naturally ottumng amino 
*, peptides, and proteins) or cite number of individual nudeotides that normally com- 
! unaltcred, natural gran (chic form of Silenc Code will be destribed elsewhere). Thts* 
kinds of DNA Silent Gxle constitute forma of genetK manipulación that are very 



Iikely co be leu "interfering" wiih host orgamsms and mure environmentally friendly llun 
all previous genetic modifications. These may be undertaken with negligible elfccr un lite 
eculogy of initrit imm a host organism may have wicli «l>er orgunisnu and wi(h «he envi- 


Conclution 

Beyund histórica! notions about naturalism in art, artists are now confrontes! with arl ihat 
iruly coincides wi«h nacure itself. There are opportunities to «reate new kinds oí genomes 
«hal coniain mure (han just geneiic mstructions fur biological interactions. Artists will 
atale self-perpetuating genuino oí human ipirit and imagina! ion. Ii i* unlikely «hat 
skepticism or indifiérence of tlie scientifk «ommuniiy will serve «o preven! I líese develop- 
ments. On (he contrary, provincial scientifk altitudes will probably continué to pruvide 
artists with their principal sources of inspiración. Perhaps ironically, genetic artists may 
ultimately behave with mote environmental sensitivity than Science itself has demon- 

Two p rojee is involving the DNA Silent Cixle are currently under way. 
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VivoArts 


Adam Zaretsky 


Four works realired brlween 2001 and 2002 encapsulate same of my fací qursdoning (lie 
(echniques of modero molecular biology, stientifsc procrss itself, and (lie cultures they 
live under. My microinjettion worki were designad and execuied al Massachusetts Insti- 
tuir of Technology as explorativr stabs at an undmtanding of (lie transgenic prodoction 
interface. 1 Tile W,*kbt ne Zav was an attempt to perfotmatively botcli thc already imponi- 
ble re-naturalization of (he major wotkhorses of molecular biology, including humara. ' 
AliMAlAl was a musical massage interface betwrrn (lie macro and (he micro aiding humam 
in their undentanding of (he eroiic nuances entailrd in (he expenences of all living 
beings.* The Branm/A nalolly Cemf/iex n composed of "The Brainui," an anus made of 
biopolymen seeded with brain tissue, and “The Analolly," a killipop made of biopoly- 
men seeded widi anal tissue. 4 I hope (hese displays will help cumplexify spectaior p re- 
conceptual izadom. I also wani (o aid in (he age-old project of tamishing (axonomy. Tlie 
systematk and quite gymnastic categorizalions we humam invent impoiendy order die 
diversity of biota only (o obscure our relations with die res» of (he living world. 

Microsushi, Microinjection Food Science 

In MnroSaibi. Mumn/atian FaoJ Sciant (figure 17.1) I displayed lwo new and exotic caviar/ 
sushi delicacies. By using a microinjector ibr (he creaoon of such delicacies, I am empha- 
sizing (he gadget-love inherent in both gastronomy and new reproductive lethnologies. 
Bodi inelude unusual practicas that involve expemive. specialized, divene, etlectic. ritual - 
ii»k and even subcultural toys. Tlie use of diis specibc technology fot the purpcoe of 
a c ros so ver beiween fertility Science and food Science helps emphasiae (he obsessive 
commonalitirs shared by all syuems of experdse. Also, the application of wasabi- and 




cheese-flavured microinjections iino food-grade fish eggs provides mure novelty excesx for 
elle disceming pdettes oí uur progressive upen markets. 

For people who are nui familiar wilh the more convencional uses of micromjeccion ap- 
paracus. leí me explain: Tin ve gadgets are uved t<> introduce all sorts oí concoctions into 
cite nuclei oí single ccllv. In fací, ihi» u ocie of the more popular technique* for cite pro* 
ductson of transgenic animah. The machine I used is usually reserved for molecular lag- 
ging of particular Drovoplula (fly) neurons al a very early embryonic vtage. Theve embryos 
are microinjetted wilh infeciious plasmids or just naked DNA in otder lo alter tl>e meia- 

bolic face of ihe eniire organism. Other popular usen for microinjectors are nuclear transfer 

for clomng purpases and second molar body remuval for rl«e prenatal streening of human 
embryos <for defecis or "not-better-enouglmesx''). In tl>e case of genetic screening, tlse 
mkroinjector is used aiter in vitro fertiliution and before implaniatioci. 

Microinjeciion can alvo be compared lo sexual ejaculation. This is not necessanly a 
metaphor. The microinjeciion machine ry is oícen used for the integración of novel genes 
meo the herediiary Cascade of a research organism. In biolog)', sex can be defined as tlse 
transfer oí DNA from one or more organisms to their progeny. Wichm this definición, 
human microinjection oí cransgenes inco embryos is sex, chac is, sex between tlse tech- 
nical and the experimental organism. This is ñor a symbolic g es cure bul a case of tethiso- 
orgasmically sputting reproductive ejaculate inco tlse germ line oí a novel entity. 

The process of insertatsonal mutagenesis implses not jusc ejaculation, but a type oí par- 
encage. Whoever is engineered by you is abo pattly your child, your responsibilicy. Due to 
tlse phallic architeccure of the instrument, I think it appropriace to impart pacernity to 
tlse technician who microinjects transgenes into viable embryos. All practitioners, irre- 
spective of their gender, should be considered tlse sexiaiUy active co-fathers of tlsese organ- 
■srns. Stable insercson of new sequence* into model organisms dsrough microinjection is 
daddylsood. 

MkraSaJn was my experimental Micro-Erotic Patemalistsc Embtyonic Ejaculation, and 
tlse experiment eisded with sume recolleetive poesy gleuned from my personal erotic micro- 
injectile experience: 




Diddy squirting wasabi litro the egp 
Diddy squirting cheeic imo the cggi 


Workhorse Zoo 

The Wefthor* Zoo (figure 17.2) was a duplay oí mne oí the mcist studied industrial or- 
ganismo of modern molecular biology. Wi lived cogeiher in an aseptK contarnment facil- 
ity. The Workkartt Zw focused pnmarily orí inrroducing the pubiic to these particular 
species in an instal Litton environmmt. The display of these animal* in a specrator 
arena precipitated intelligent discussion abouc animal roearch, pro or con, without rite 
moral superíority of pal answers. These are the organisms that shoulder the brunt of sci- 
en tifie invasiveness. lítese are lite organismo whose genomes líate been sequenced and 
partially annotated. These are lite evolutionary témplate* with whom we search fot 
han» lugres to assess our own inherited poins. Much of the pubiic has little or no idea 
how much the study of these select strains affeets their health and potential phyatcal 

All of the organisms «ere displayed in a teeming and messy way i naide a Simplex 
Isolation System CleanRoom. Overlapping micro-environments let us lite in an imbal- 
anced and unsustainable coexistence of natural integración. The interior architecture of 
the CleanRoom was designed to emulate a kitchen, a water garden. a farm, a labora tocy. 
and a natural setting all in one. Of particular interest during the performance of lite 
'Workhont Zoo were muso ven between popular conceptualizations of fciod, animal experí- 
mentatMtn. peta, wildlife, and entertainment. We tried to show how taxonomies of behav- 
ior could be blurred, transgrrssed, confuted, and varioualy de-trenched fot reevaluatim 
through multifaceted display. Oter this wetklong odyssey, I took on difierent relational 
personas with co-performer and lile eyele specialist Julia Reodica. We tried to lite through 
the eyes of usurped identities as fullows: 

Day One — Biotech Work en Day 

Day Two — Do-it-yourself Punk Bkxech Hobbyists Day 

Day Tliree — Bioterrorist Day (referencing both Al Queda and fast-food poisoning) 

Day Four — Medical Patient/Doctor Day 
Day Fite — Cateman/Anthropologist Day 
Day Six — Wild Animal/Lion Tamer Day 
Day Seven — Infant/Mother Diy 

























Nonetheleis. I ihink ii is ¡mporanc lo State dearly that the 
pjit of my reiean h at Symbiotic A, the ANHB, or UWA. The 


Brainus/Analolly tisaues 

er. The cooking began be 





iaolation of t 



i dying 


Tilia was my attempt at not wasting life on art but, to tome extern, 1 failed. The eel waa 

butchcred badly and my Do-It-Younelf ahame ihould not be ahouldered by anyone but 

myielf. I need to leam to kill my uwn (animal, vegetable, bacterial, inwctotd, fhiit, or 
fungal) with more elegance. I don't think the eel wanted to be dinner or art in the first 
place. I owed it a more ulented execution. 

I can not apologixe to the eel betause I doubt it would accept an apolugy. I can not 

tliank it for provsding me dinner or art materials, becauae I doubt it would aay "you 

were welcome." I took the eel in an unakilled way and kept the waate of my meal for 
77* Brainai/Ami/ei/y Compfex. In the future, I can only try to aharpen my «kill aet and 
take reaponaibility for killmg well what I plan to consume. I wiU also try to welcome the 
hunger of the living consumera of my body (animal, vegetable, bacterial, insectioid. fruit, 
or fungal) wlien they come to feast on my inevitable temporaryness, my becoming food for 


Conclusión 


Tliese four artworks together coolesce around issues of auboltem ethics, living witli other- 
nesses, techno-erotic nuance, and comptehensive derangement. For me, all of these iasuea 
are imbedded and entwined in the procesa of atudying life. It may be that the fear and 
at trac t ion of voyeuriatic dementia are real signa of proximity to the timeless mysteries 
that lie beyond more copasetic conceptions of the everyday. Tilia is the infinite appruitli 
to the mutual unknown that acientiats, artista, and even mast novelty-seeking organisma 
entettain. We poke and prod, sniff and stare, even into those arcas that defy the social 
norm. But, becauae I am an artist, I am not shielded by the rhetoric of moral sanctity im- 
plicit in the public face of acientific rationalization. I am happy to aimply be a “Peeping 
Tom” in quandary's boudoir. 











The Relative Velocity Inscription Device 


Paul Vanouse 


Background: From Surlace to Depth 

' "Hiere is no scientilic bosis for rice.'' prodaimed scientists in «be summer oí 2000, as tbe 
completion of the rough draft of «}>e Human Geno me Pruject (HGP) was armounced. In 
face, «he sciemifn basis tbr race had been disproved as eaHy as 19)0 by an iniernalional 
team of UNESCO stientists, although perhaps wiih leu fanfaie. 1 The ralionale (or tbe 
receñí siaiemenc was «o allay public fea» of a reiurn lo oíd se ¿entibe ratisms thai might 
coincide wnh a reiurn lo a biologkally deteiminisi framework oí sciemific investigación. 
While few imagine ibai culiurally pracnced racism will abale, a reiurn 10 a massive state- 
sanenoned program of sckntifk racism now seems unlikely. For instance, the high per- 
ceniage oí black moiorists siopped by U.S. pólice will probably be unaffecied by lite 
seientibc proclamaiion, bul we have likely seen tbe end of íanciful evoluiionary models 
of racial devtlopment pul forth by teams of scientists irying to asceitain average skull 
capticities of racialized groups. 2 

Racial categories were construcied based on exiemal characierisiics oí groups (lypically 
nal i ve populations in imperial colonies). Tbe mosi sulfate díamete tu tic of all — skin 
color — is the man frequent delimite!. As human genetics moves from ihe study oí tbe 
body to the study of micro-bodies; from forms to underlying codes; varied crilics have 
wamed oí subiler forms of soentific radsm such as genetk or molecular racism. For in- 
siance, in family planning, the presence of parental genes for sickle-cell anemia has been 
used to discourage some black familks from having children. As theorist Troy Duster 

noces, pólice have rrcrntly discussed using genetk databoses to diagntne "potential'' for 

aberran! behavior and, giren the high propon ion of blatks in the penal System, any statis- 

cical analysis oí DNA may produce a self-fulfilling prophecy by implkaling other black 

cuizens. But the ultimate molecular! ration of racial scereotyping occurred in a receñí 


speech by Jim» Watson, discoverer of the DNA double helix and principal investigan» oí 
(he HGP. In a lee ture ar UC Berkeley in November of 2000, Watson discussed an exper- 
imrm ai (lie Univeniiy of Ariama in which a group uf male studencs were injected with 
melanin, (he subscance producid by gene* (hat makes «tur skin dark. Watson claimed ihal 
(he students quickly became sexually aroused — (ha( 14, (hey developed ereetions. He went 
on (O reinvigorate oíd cultural stereocypes by cunctuding (hat dark-skinned people had a 
higher libido (han fair-skinned people. We are lefl 10 assurne iha( as (lie scientifically un- 
papular concept of race lias been removed from skin color, a stigmatization and microanal- 
ysis of individual black-idencified (raid, may folio». Prrbapi H u m* tho blatk kvJ) that 11 
JoonoJ pront lo prmiuailj. bal Mnbvtn Huí/. The very signiliers of race, thetocically dis- 
lodged from cheir rde renta bur Mili encoded wichin every cell in our bodies, could be per- 
sonified as sexual deviancs awainng (lie opportunity to expresa (hemselves agains( our will 

In order to address this tense spoce of contemporary genomics situated between (he uto- 
pian pote of post-race and (he historie racist pole of rugentes, I utilized an early publica- 
ción by (he American eugemeist Charles B. Davenport (and Morris Steggerda) called Rote 
Cnoirog in Janana.* Davenport sought to disprove tlie throry of hybrid vigor by showing 
(he ultímate mfenority of black/white hybrids. The study was portkularly high prolile 
because of its detai led methodology, which (abulated over one hundred examinacions 
upon hundreds of human subjeets. One of (he faetón that particularly intrigued me was 
(he subject of performance, (lut is, tests of strengtli and motor control. It was obvious that 
(hese tests were the most biased by ex te mal, nongenetic faetón, sueli as mood and occu- 
patiem. Conversely, contemporary genomic studies 1 usure a digital precisión — a genetic 
trait is eitlier prese n( or absent with no ambiguities. All that would be necessary is to 
drsign the conect examination for the microbody and its valué could be determined 
unambiguously. As my own family contains black/white hybrids of Jamaican descent, 
the subjeets were easily selected — modier, father, sister, and brother (myself). 

A Race about Race: DNA in Action 

I refer to my artworks as "Operational Fictions." They are hybrid entines — simulta- 
neously functional machines and fanciful represen tanons — intended to re «mate in (lie 
equally hyperreal context of the contemporary technologized land«ape. In The Rdalm 
Vefatly Inunptiui Doria ( RVID ), I wanted to have genes from my own ‘'bu-racial’' family 
membera literally compete witli one another to determine tlie genes fitness (figure 18.1). 
My goal was to build "a race about 'race' *’ in which (as theorist Bill Egginton adds) ‘‘the 
body lias been erased.” The multimedia installation is in fact a "real" scientific experi- 
ment, in whicli the entire procese unfolds (live) in tile space of public display. 

Prior to installation of tlie experiment, the blood of each family member was drawn by 
Dr. Amos Daré. The DNA was isolated from diese blood samples by Drs. Kelly Owens 







Paul Vanouse, The Rehltvt Velodty Inscñptioa Dente, 2002. Every l*n lo three dsys 
fresh DNA ¡j inserted ¡tilo the electrophoresis «el. 


through the gel — however, all DNA is negatively charged and is electrically drawn to- 
ward «he pcaitíve voltage at the far end of the gel. Thus, over a given lime penud, «lie 
DNA samples mígrate toward tlte electrically positive pule of the gel at consisten! speeds 
that depend upan their molecular size. The electrophoresis rig designed for RVID i* ap- 
ptuximately thirty inches in length — longer than typxally used in labo ratones. "Diis 
allows each dramatic contest to last far two to three full days. 

Hie DNA samples in the gel gluw when luthed in ultravialet light. During ultraviolet 
light illumination, the samples' positioos in the gel are captured digitally (with a special- 
ized video (amera), analyzed bv a Computer, and projected upen the re-ar wall, in order to 
astertain tlie progresa oí the race at any time. The position of all ¿ampies at the conclusión 
of each race is stored in a database, which can be accessed by viewers vía a touchscreen 


Vicwer Experience: The Apparatus Itself 

Tbe RVID is by deftnitton leu of a device than it is an apparatus. A narro», stainless Steel 
workbench holds an assortment of technologies including the gel eiectrophoresis chamber, 
power supply, poner switcher, Computer, fluid cirtulator, and fluid cooler interconnetted 
by tubes, cables, ñires, and val ves. The assemblage hums — each compone nt producing 
distinct oscillating drones that are amplihed by hidden microphones to produce a dense, 
emergent soundscape. 




Olí tht workbenth. framing ihe electrophoresis rig. ale a book (left) and toucliscreen 

appropnately purclmed from iht colieceion of che anthropologist Di. Henry Fairfseld 
Osboume. The lext camaina over five hundred pago of photograplts, studics, family dees, 
and hypotheses aboui che ptobletn of rate-erussing. Key pago, of che book are cagged. 
TI tese poges describe (1) methodology, (2) individuáis atudied, (3) pnxeduros. (4) resulta, 
and O) conclusions. The touchsciren monitor displays a hypertext daiabasc bortowing tlse 






pceviously mentioned caiegories lo describe the RVID experiment. The results are updated 
afín each race and show ihe exatt pasiflora and retative velocities of each family member, 
in each race, al the lime af iu completion. The emite appiratus »as designed 10 cítate a 
tensión in regard «o ihe viewer’s relationship «o this "genetk lsorsnace," in lermi of his or 
hn own »iut of racial identity. 

Scienlilic Experiment as Uve Spectacle 





can aciually m what i* happening. Ii wus essential thac viewen witness: 


1. Tl>e experimental procesa itself — ihe DNA slowly muving ihrough the polariztd 
gelaiin. 

2. Iu abstraction inio dala — the camera periodkally grabbing images of the gelaiin so 
that computemtd image-processing algonthms could find the location of each simple, 
and irack which sample croases the iinish-line finí. 

3- Records of previous races — the viewer can access, via louchscretn, il>e resulo of all 
pievious races, whkh are updaied auiocnaiically as ilie experiment runs. 

Each of i líese p ruceases occuis live in ihe public arena. Tbe fallery u nal merdy an mtu- 
balion chamba in tíbkb a prual ii aiamnf, na u H mere/) a Jupia] ipacr lo poil tbr mullí of 
thu expmmenl. bal an entirr aulomaleJ labórala] li bere all tbe pbaiei can be neurJ and evaluated. 

Technological Addendum: Intcgration and Automation 

RVID is an assemblage of ihiee diferem processes ihai previously have noi been combined 
inio a single apporatus in laboratory practke: gel elecirophoresis, UV flortsceme imaging, 

To reiieraie, gel electrophoresis is a laboraioiy procedure for seporating DNA dial was 
re-purposed in RVID fot racing DNA. Some of ihe challenges in re-purposing ibis lech- 
nology for public display involved making ihe DNA visible lo ihe viewer. Typically, a gel 
is “imaged” ouiside the electrophorexis rig in a special, opaque cabinet dial coniains UV 
lighi. The scieniisi ilien views the DNA bands ihrough a camera (since the DNA glows 





condiciona, cura as follows: fine, ¿carches che camera image for pixels containmg cite 
highesc incensicy orange valúes; secund, Mires these pixels inco gruups of adjacenc pixels; 
and chird, evaluaces which of chese gcoups are bngheese and llave cite requisice size, shape, 
and density characceriscics co determine che posición of each DNA sample. Ic is chrough 
diese steps chal die software is able lo decermine clie pasieions of ¿ampies al all poines in 

A single Macincosh Computer regúlales che encire apparacus. Hiis Computer Controls 
power co all of tile electrophocesis equipment via a custom electrical switcher box, cuming 
on voltage, UV lighcs, cooling fans, and fluid circulación pumps. le capcures camera 
■mages and evalúales DNA positions. As viewers observe, che Computer updaces che prtv 
jected image — showing an enlarged image of che gel — and highlights che posición of each 
sample. le alio stores información feum each race and makes ic available co viewers via a 
couchscreen display. This allows viewers co grasp che celacionship of che specific momenc 
in die race co che larger seope of che RVID experimenc. 

RVID was cceaced widi funds feoen che New York Scace Council for che Ares and die 
Henry Are Gallery in Seacile, Washington. 


1 . Discussed by Evclynn M. I Ummnods. "New Technologies of Race,” in PnaatJ Lhti: GtwJtr jvJ 
Ttdmtba , BtayJjy Ufr, ed. Jennifrr Terry and Melodie Calven (New York: Roucledge, 1997). 







Proteins 


Regina Trindade 


Since 1999, 1 have bren interested in proteins as a form oí expreisiun. MvigMmg between 
tl>t realnvs of creación and experimentación. By appropriating techniques wtll known lo 
biología!, I display these componencs (rom living mal um in a vauety af colon and 
sliapes in wet geli. 

Proteins are producid from genes and are key building blocki of lile. They are respoo- 

acion" in che procesa uf lile; chal ii, they are key playera in the dynamici of existence it- 

self. By accesaing tbeie componen ti one can decompcue life inio a very complex array of 
limpie molecular actions. TTiii interpretación of life at a molecular icale o peni up a new 
level of intimacy with the body. 

By employing a protein anal yus technique, SDS-PAGE (SDS-PoIyAcrylamide Gel 
Electrophocesis), 1 créate flexible and trampirent geli prepared from a solution tliat ii 
polymerized, tramforming liquid into a kind of colorleu jelly . In chis technique, the poly- 
acrylamide ge la behave like a lieve. whkh sepárales the proreina according to their si res. 
By modifying the original technique, the polymenxation and migración condiciona, tile 
gel ahape and compoaition, I can gire them a aenaitive form. Selección and preparation of 
protein tamplea are key atepa of my work. Subsequently, the samples are aubmitted to an 
electric field to mígrate through tlie gel. Since proteins are generally colorlesa, in otder to 
visualice them I employ specific ataini whieli are txised on tlieir phyaical and Chemical 
propertiea. Thua, proteins become visible, and theae easencial componenta of living crea- 
turea become expoied (figures 19.1-19-2). 

With an artistic purpose, I rnake use of materia Is. methoda, and techniques from 
biological rescate h and perform my work in laboratoriea in direct collaboratioti with icien- 
tiata. Comequently my pitees hare occalionally been preaented in scientific environments. 








lo che pcoiein «ampie I prepared for chis «crie*. Ii wai a mixture of a punfitd proce in (i«>- 
Ucrd frum uthtr cellular procura) and a procein exiroci bel of protein* produced by 
organúm). Thú «ampie i* comparable lo «ampies produced by genetic manipuladora in 
produce huí of a recombinant procein. The concrol in «ampie preparación and manipulai 
becomei a «pace of non-lineanty in che gel refleteing che complexicy of lifeT acción*. I 
dnplaved che gel* by immening chrm in a liquid becween glasi placee chai are fi«cd oo a 


Hutorically, artist* have alwayi eitablishtd a dialogue becween their artist ic practicas 
and cite knowlrdge produced al cheir lime. Today, ic i* imponible co make acc wiihouc 
perceiving che implicación* of a new paradigm in cite concepción of lile. 


I rs 








Skín Culture 


Object-Oriented Art 

(Marión Laval-Jeantet and Benoit Mangin) 


Shn Cuitan (1997) presentí the fantasy oí being able tu change your skin for difieren! 
vkin, oí being able to use standard quick plástic surgery i rutead of houn uf tattooing. In 
an exhibición entitled Lior in Boston and realized at Galerie Des Archives in 1997, »e pre- 
sented skin cultures originally bred from our own cells at a university lab in Boston (figure 
20.1). Tlie resulting skin cultures were tattooed with muges oí animáis and exhibited in 
jars of peeservative liquid. 1 The installation alsu included a video oí an interview with a 
clinical doctor involved in the process, and an architectural model oí a museum with var- 
ious coy combinations. 

propcised that a collector graft them on to his or lier skin. We tattooed on these skin grjfts 

tl>e best-selling animal imagery in use in tattoo parlón in the United States: humming- 

birds, rigen, ponthen, eagles, butterflies, salamanders, lions, unicotns, and abo the Ltbo- 
ratory mouse that had been used to test our skin culture. These colorful tatttxis lent a 
lively quality to the crudeness oí the skin cultures. The animal image bec ornes like an ad- 
re rtising logo, as easy to put on as it is to take o 8. It demónstrales che liberty humaos take 
over animab, who survive only through demiurgK human will. 

People tattoo their dreams, tocems that in their minds charge them witli power. As 
experimental animáis, the labora tory mice entered our dreams. Symbolically it was a meca- 
morphosis: TTseir skin served us and then our skin served to represent them. We ounelves 
experienced this metamorphusis by getting ephemeral tattoos, which dissolved after a fe» 
months, covering our bodies with these animab. We then thought up a new praject: Each 
time a species would become extinct. we would tattoo its image (permanently) on our 
bodies. This, however, was impossible, because in no time we would haré been totally 













REPRO DUCTION 


davidkremers 


edge of an industrial wilderness. Scientists email me daily, placing me at tlie cerner of 
the action. Like oiher proíessionals — ay surgeons or engineers — arrisas now lsave Con- 
trols over natural events. What unce was a role played by a god is today just somebody's 
job. 

As our human g crióme becomes knowable, as we set in our similaritm to the genomes 
of other animáis, 1 am more ovcrwhelmed than ever by the notion of lile as something we 


slsahng. We are different from plant life, fot instance, because plants can thrive in relarive 
isolation. Humans thrive in neighborhoods. Today we live in a networked society and an 
artist is one node in tlsat network. Good artists today don't paint sermons, they engage in 
conversar lons. Conversation requires more than a single voice; especially in brutee hnology. 


Bacteria Paintings and Clone Paintings 

In 1992, using a few simple laboratory prutocols, I grew a suite of paintings from single- 
celkd urgarusms, E. col i bacteria (figure 21.1). I genetically altered rítese bacteria produc- 
ing both naturally occurring coloted enzymes and protein combinations that react to 
vanous colorid genetic trace dyes. Fed with agar on an acrylk sheet, lite wotks are com- 
pletely transparem during painting, like painting on ice with melting snow. After a pe- 
riod of siiteen to eighteen hours, growth into color and fotm is arrested by removing 





moisture from «he acrylic sheet. Once air is sealed oui with a synthetic ruin, «l>t work 
eneas a penod oí stasis, or suspended animación. 

These pieces are portraics oí che earliest stages in our embryonic development: gasiru- 
Unon, paraxial mesoderm, visceral arthes. N'ol only does every human appear identical al 
chis poinc, bul in our earliest days we look as if we could develop inco whales or mke as 
easily as inio peuple. These are pociraiis al che resoluiion oí an entile speties. Bul every 
embryo is in an environment — in our moehers. Our geneiic predisposñion is co becume 
human, bul che human geno me is wetware designed 10 run in ihe micro environment oí 




they reved ed multitudes of lidie differing ditails. Crown as large-scale mudéis oí syn- 
t he tu ucgan replacement, ihe idea was ihat if we have a píete of our DNA. plus a high 
resolution map of our developing oigan, we should be able lo slowly and carefully nurture 
tells inco an equivalen! functioning pattern. Clones aren'i a photocopy. They lead iheir 
own lives. The moral dbcussion of genetics is still being used as an emocional substituce 
fot genuine understanding of biotechnology. 

Primitiva Synthetic Ufe 

Early organisms were compased of distinct cells which were poteniially auionomous and 
self-sufficient. By evolving inio a System of interdependence and cooperation. higher 
organisms can adapc lo new environments wilhoui having lo develop new organizaron. 

1 imagined new organisms iiving in our bloodstream lo remove toxk waste or add vi- 
tamin C, a Chemical we don'i synthesixe or store ourselves. These microbial autómata, or 
nanosculptures, one-hundredth ihe size of a human hair, would be pon carbón -based and 



stientists wurking on a firsi-generalion prucccype biosensor. 


Human factories are larger ihan ihe producís they manufacture, while naiure's factocies 
are smaller in size ihan whai iliey produce. 

Before phoiography, painiers captured a likeness of organisms. However, the inanimaie 
object creaied virtual life, in the sense that the subject lived on tlitough the painling. 
Sirangely enough, ihis is wlui scientisis also do when they creaie animal modeb. They 








davidkremera and Kyuion Yun, Twi moUnb e 
variable. 


I. Datoiet, dimemiora 


k galleries, juit by taking picture* oí iheir 


ARTifacts from the Future 


lening team "natural" tu human*. prubably betaine wt have betn doing it fui 1 1.000 
i — long enough to forget what "natute" uscd tu be lite. Mcnt uf tl>e flowen and fruits 
grow tuday are nothing like tl>eir wildtype ancaton. Ru«, everybody's lavóme 
ti. are a good «ampie. Rose breeden liave been pncticing the “art" of natural «let- 
ón them fot centuria. They are debíate and fragrant, fragüe and artificial, 
dward Steichen bred delphinium "sculpturei exhibiting them at MoMA in 1936. 






Just hke DNA, a molecule fluí dependí on many imim>-*id and protein interactions 
wiih feedback from varying ensirunmental condiciona to complete un organism, my att 
objetes are physical manifestations, often m «erial iterations, of my abstract thinking. 
Thesc concepta muy form a type of algorithm ar imtruition wt embodied by text. I cali 
ludí texts conceptual abstracta. Like software, these conceptual abstracta and art obyecta 
are interdependent. but may both perform and simultaneously be vtewed independently. 

Modero monumental achievemencs are complex Systems brought to fruitkm by large 
teams. Nuclear fission, trunsistors, and moonwalks are examples of such achievements. 
TTieir unanticipated cultural significare* derives from by-products of sdentifk invención. 
The half lite of piutonium-239 is 24,000 yearv Early radio and televisión programa trasvi 
light ycars outside our solar System. Human footprints at the aea of tranquility laat mil- 
lunes of years unlesa hit by chance meteorices. 

My ongoing churchyard prujett is a new form of simultaneous historie and foture pres- 
ervación, whereby a number of tlsousand-ycur-old churchyards are to be protected by bio- 
sculp tures lasting for the next thousand years. This carne about because the Groninger Oíd 
Church Foundation, in the Netherlands, believes that the aacred na ture of its sites lies /» 
the fabric of its churchyards. In this case, directed evolution will be employed oser tlie 
next thirty-fiae to fifty years while research on dimace, soil condiciona, plant material, eco- 
nomic productMin. and biotechnical protocola for the bicoculprures will be woven into 
both Dutch and American scientific research programa. Simultaneous research into local 
histórica!, cultural, economic, and ritual pattems of the individual churchyard neighbors 
is to be woven into the metabolic fabric of tlie evolutionary design. An additional twenty- 
fise years of hybridixation, testing, and tnal growing pattems can be expected. Tlte out- 
come cannot be acturately predicted at the outset. 

In a sense, perlsips our concepta of sex and procreation are beginning to expand. Look 
at the cemetery, traditionally a Symbol fur mouming, death, and decay. In this project it 
transmutes into a garden of expectation, birth, and growth. Wliat once took place in tlie 
dark underground is brought up onto the grasa, into the light. This singularity for a spe- 
cial occasion bec ornes an everyday event for everyone. 



OneTree 


Natalie Jeremijenko 


Cloning has madt ii possible lo phococopy organic Life and fundainentally conibund cite 
traditional undersranding of individual ism and authentkity. In the publk sphere genética 
is ofien nduced lo "fmding ihe gene fbr . . . [táll in lite blank}," misrepresenting lite 
complex interactions wiih environmental influentes. The awelling cultural debate ihai 
contrasta genetic determiniam and environmental influente has, consequences fot under- 
atanding our own ageney in ihe world. be ii predele rmined by genelic ineviiabiliiy or 
consttucted by our actiona and environmeni. The OntTnt project is a futum for publn 
mvolvement in ihia debate, a shared expedente wiih actual material consequences. 

OntTnt is actually one thouaand treet. doñea, micropropagated in culture. The doñea 
were exhibited together aa plantleta at Yerba Buena Cerner for the Arta, San Francisco, aa 
parí of the exhibition Eitfepui (Ncivember 14, 1998-January 3, 1999). Thia waa the 
only time they were aeen together. In the apring of 2001, the doñea were planted in 
public anea throughout the San Francisco Bay Area induding: Golden Gate Park, lite 
public-facing aidea of 220 prívate propertiea; San Francisco Schoul Diatríct schools; 
BART atationa; Yerba Buena Perfbrming Arta Cerner, Union Square; and other aitea. 
Frienda of the Urban Foreat coordinated the planting. 

Because the treea are biologically identical, in the yeara aubaequent to ti* ir planting 
they will tender the social and environmenral difierencea to which they are exposed. The 
treea’ alow and conaiatent growtli will record the expedentes and contingenciea that each 
public aite providea. They will become a networked inatrument that mapa the muro 
climatea of the Bay Area, not cunnected via the Internet, but through their biological 
materiality. 

Each of the treea can be compared by viewers in the publk places in whicli they are 
planted, to become a demonstratiun — a long, quiet. and persisting spectacle of the Bay 



of che algorithmic titti and actual cumple* growth 
OntTne Web lite wbere the tire*, biological and algo- 
ouible geography. 






The Art of Unnatural Selection 


Brandon Ballengée 


Our relationahip to planta and other animala has, evolved over thousanda of generationa 
of coexiatence. Over lime, domeatication lias allowed for ihe crealion of human-niduced 
or artificially aelected new life-forma. Thia progressive underatanding of inheritance and 
eventually genética has, allowed ua lo refine our living crealions co artiatit levela. 

Nature haa appeared aa a dominan! aubfect in painting and aculptuie aince the begin- 
ning of image making. By the late twentieth ceniury, conceptual artista auch aa Jannia 
Kounellia, Jcseph Beuya, and Hana Haake had exploted uaing living materiala in tile con- 

text of tbeir work. In 1972, Helen and Newton Harnaon began to atudy the edible crab 

Scylla serrata. The team worked to créate aquatic environmenta in which the eraba could 

be austained while being exhibited in art galleriea. 1 While conducting t líese experimenta, 

tl>e team diacoveted a methodology by which the eraba could be bted in captivity, aotne- 

In her 1993 wock A-Z BrmJiag Umli for Avtragmg 8 BraJi, Andrea Zittel aatirically 
employa counter-domeitication atrategiea to genérate ancestral chkkena. 2 For the provecí, 
Zittel created architectural chick incubatora deaigned to tegreat se se ral domeatic breeda of 
chickena back to a more "originar atate. In theory the three-tiered aculpture contained 
charmela that allowed egga fiom the upper tieta to mingle and hatth witli egga ftom tlie 


t reate new egga that would be funneled down to the bottom layer. Here ti se procesa would 

culminate with tlie cteation of a mixed chicken more "wild" than the initial breeda it 
waa created from. Baaed mote on conceptual notiona of anti-utihearianiam and Rube 


Goldberg-like deaign, the "Unita" l.xiked better than they actually worked to peoduce 


Another Zittel work, A-Z BreeJiag Umli for Rcatugnmg Fhgbl, alao waa deaigned to cré- 
ate a more "wild’’ chicken, cine with the ability to fly. Yeara of aelective breeding have left 




domestic chickcm wuh "shott stubby wings" u noble to carry tlseir large bodie» more ilion 
o distóme of a lew feet. Working wuh the not son of selección based on htness.. Zittel's 
installoiion funneled eggs to «orying heights. Hens would Isave to fly up to reach cheir 

msts. Eggs from hens unoble to reach their eggs did not hatch, and thus were selected 

out the gene pool. Exhibued ín tlse window of the New Museum of Art in New York 
Gty. vtewers were able to wotch chis bickward evolutionury drama bcing played out in 

Christopher Ebener and Uli Win ten collaborated to i reate nuce capable of poralyring 
Computer networks.’ The píete, entitled BYTE, used reward-based training methods 
developed by B. F. Skinner to encourage mice to destroy electronic cables. Individual 
mice were housed in a cage with a Computer wire rumung through it. When the mice 
chewed through the cable a monitoring device autumatKally rewarded tlse destntctive 
act by fttding them. The actions of the mice were recorded and slsown on a monitor fot 
cumparison. While mstalled in 199® at Ars Electrónica, viewen could see the tested mice 
performing and arsalyte which animáis would be the fittext for breeding. Subjects that 
perfocmed well (by eating the most cables) were bred with otlser high-rating animáis, 
the idea being that the oflspnng would have greater tendemy to gnaw through wirrs 
than the previous generations. 

Selectively inbreeding of species of tisis can create genetic mutat ions that result in phys- 
ical varíation and often malformación». This practsce is common in the North American 
pet industry, in which doren» of species of tisis have been aesthetically "designed" to ap- 
peal to customen. In hix work. Natural Fuh, artist davidkremen is experimenting with 
the common pet store rebra danto fish. 4 Apparently this species is quite graetically mal- 
leable and is able to be physkally transformed through selective breeding. Tlse artist 
exhibits the living animáis and retén, to the them as ‘ 'se ulp tures." 

Wlsile an artist-m-residence at MASS McCA, Natalie Jeremijinko documented pattens 
diversity in 10,000 ladybugs.* The piece called Tbt Grtal LadjBug Aumatim involved 
digitaliy recording each animal and creating animated frames from the stills. Although 
members of the same species and genetically similar, each insect Isas distimt individual 

features. Jeremijinko al so invited otlsers to submit images of ladybugs to the archive via 

the Internet. The (inai animation was exhibited on a minuture LCD monitor, wlsere view- 
en could see the remarkable variation. By simply contrasting the images with one anotlser, 
Jeremijinko was able to show difiéreme» instead of similarities in genetics. This piece 
abo calis imo question traditional biológica! methods of categorizing species based on 
similarity. 

Jeremijinko Isas abo been observing pattem variation in monarch buttertiie». 6 In this 
case the artist not only recorded tlse animal»’ characteristics. she raised and actually bred 
them. On Iser sixth general ion, Jeremijinko documented females from each of the gener- 
ación»: "The trames in tisis animation are a daughter of a daughter of a daughter, etc. In 


selettively brttd generaliom backwards lo produce a Hymenochirus curtí pes. An investi- 
gación into historie scientifk literature leads me to believe that H. curtipes is a shorter- 
limbed wild-lype versión that differs coraiderably from the domescicated laboracory frogs 
that I began with. In what Darwin referrtd to as regresión, I lia ve bred like with like 
attempting to resurface historically dewribed physical traits. When exliibiting ihis project 
in a museum or gallery context, 1 have displayed doeumentary photographs and text 
explaining the progresión and methods employed in this project. But more importantly. 
I have exliibiied múltiple generations of the living Hymenochirus frogs. I consider them 







Branden Ballenato, Adult Clearedand Stained Hymtnochirw Family Frog, from Species 
fteckunaüon Via a Non-Linear Genetic runeiine: An Attempted HyrmnochimaCurtipei 
Uodel Indocedby Controlled Breeding, 1999-2002. 

10 be the actual artworks. Each generar ion i* stylistically difieren just as each individual 
animal is unique and should be viewed simultaneously as a living creature and a wurk of 

One cannot deny a certain level of arrogante when ir comes tu selective breeding or any 
other kmd of human-induced manipular ion of nacure. Concems arise from the possibility 
that an experimental organism could be accidentally released into the environment. Tlie 
introductkm of invasive species that outeompete native ones is a major forcé behind global 
losses of biological diversity. 9 Great care should be given tu assure that no non-native do- 
mestic species should be allowed to enter the wild. Altliough selective bteeding alten lite 
physical matrix of a given genetic line, which has liad major influentes on civilization, the 

ability of an alteted breed to cross fretly with its wild ancestots (tesulting in regresión) 

In addition to selective breeding, numerous artista have experimented with transgenic 

manipulation of organisms as artwork. Transgenics refen to the ptocess by which genes 

from one organism are transplanted into anotlier organism, creating a new species. These 

artists are small in numbers, but transgenic art is certainly a Be Id that will continué to be 

exploted in the Corning decades. Yet with transgenic manipulation, too, potentially new 

environmenral concems arise. Accidental retrase is again a mayor concern. In this case tlie 




organism would nal be able lo regrese. bul imitad tould hybndize widi na ti ve ipectet. 
resulting in a kind uf artificial genetic dnfi. Creating organums ihrough «detuve breed- 
ing or iramgenic lethnologKn involvte a epeeial kind of rttpomibility auotiated wiih lite 
Iifelong wclfare uf ihe organiem and lite iurrounding environmeni. The care uf ihe oigan - 
■un should in no way be comprumiitd by in pLttemeni in ibe context uf an. Ii is my hope 
ihat new diicoveries in genetu restare h and artworks will help us lo fully realize how 
connetted all life-furms are. Wuh (his understanding, our role as «ewards of thi* unall, 
fragüe planel may yei be realired. 


I. Helen Maye* Harráon, and Ncwioo I (arrisco. TI* LigMt Cylt (Iihaca. NY: Office of Univeniiy 
Publicarnos, Cornell Unlversity, 1985). 

A-ZBreediogUnia.html. 

J. "The I lomcpigc of Qinsiopher Ebener and Uli Winrers.’ hitpsúvww .c-ebener.de/winien.html. 

seaiuuege 01 .html. 




Genomic Portrait 


Marc Quinn 


A Gemmk Portrait: Str Joba Su/iton (figure 24.1) i* a work in which the sitter’s uwn DNA 
was used 10 (reate un aburan ¿muge that is nevertlieless un exact representation oí the 

The portrait, unveikd in September 2001 at London's National Purtrait Gallery (NPG), 
was created using standard methods oí DNA cloning. We extracted DNA from a ampie 
oí Sulstons sperm, which wat thrn replicated in an agar culture, rtsulting in tra ñipare nt 
colonits of bacteria, each grown from a single cell containing part of rile instructions to 
make another John Suliton. 

It is a portrait that is not jtist about the outside o i the person but the mude as well. And 
although it is the fim aburad image in the NPG, ¿t*s tlteir mate realistic by definition. 

Sir John Sulston wa» awarded the 2002 Nobel Priie for Physiology or Medicine. I 
wanted to use che actual scientific procesa from Jahn's work to make the portrait. It con- 
tai ns about a million pieces of genetic información, enough to show that it is John and no 
one else, but its also a portrait of every one of his ancestors. And because diere are only 

one in a thousand diffetences within that información, it is alio a portrait of us and our 

relacionship to John, which is why diere is a mirrored frame. 

I think tlut the whole división between arts and Science is a red herring. Science, espe- 
cially ac John's level, uses creativity and intuition, but in a difieren! way. 

There's a whole world of DNA work to be explored and l'm very excited by this. The 

portrait comme morales an extraordinary moment in histocy; but is also a tuming point 

for tlie gallery. The NPG records pottraits thrciugh time and this is a new chapter. It 

opens up the idea of what a portrait can be. From now on, we're no longer going to be 

strictly bound by an essentially nineteendi-century idea of what a genealógica! portrait 





liare Quini\ A Ganóme Portrait Sir John Suliton, 2001. Slainlea Steel, pdyeartoonate 
agar jelly, Bacteria colonia*, elened human DNA, 5 * 3¿ in (127 » 85 iw). Courlesy 
National Portrait Gallcry, London. 











The Origins of László Moholy-Nagy’s Biocentric 
Constructivism 

Oliver A. I. Botar 


— Unió Moholy-Nagy, TAf Visnm 

In January 1923. a chapter of cite popular scientific writer Raoul Heinrkh Francés recent 
book Dtt Pftanze ah Erjtnder (Plan ti as Inventor*) appeared in the Berlín ar« joumal Das 
Kurtilb/all (figure 25.1). In thii text Frunce disc usted his Bialafmtt, the applied Science 
we now refet to ai "bionics” oc "biomimetics." F raneé he Id that the prototypti of human 
technologies are to be found in nature, and that humam liad much to leam from organK 
technology. "As Frunce rightly said," wrote László Moholy-Nagy's friend, tl>e biocentric 
ptiilcaopher Emst Fuhrmann later that same year, "títere is no proce-ts, even in the most 
cumples industry, that has not been in continuous use by people, animáis and plañís." 1 

Berlín: responses to it can be found in the writing and thinking of Moholy-Nagy (figure 
25-2), Lazar El Lisaitzky. Mies van der Robe. Raoul Hausmann, and the Hungarian critk 
Emú KálLai. As I have argued elsewhere, litis body of writing and work might be termed a 


Francés biocentrísm appeakd to most of these leftist intellettuals because he held that 
all nature — including culture — is organized into nested hierarchies of ecosystems. lite 
tendeney of whiclt is to arrtve at optimal States through symbiotk cooperatiun more than 
competition. Awareness of this led Fruncí to wltat he termed "objective philcoophy," 
whkh set guidelines fue living in harmony wtth anes environment, and whiclt he dis- 

cussed in hit 1921 magnum opus Bies: Du Gattu dtr M/tJl IBias: The Laws of the Wat Id). 

Two montlts after the appearance of the artkle, in March 1923, Moholy-Nagy was hired 

to the Bauhaus, where he taught Francés ideas. In Voa Materia/ zu Anhiuklm (From 

Material to Architecture), the 1929 book based on hts Bauhaus teaching, Moholy-Nagy 
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Figure 2S.1 

Artiit ixiknown, covrr daign for Raool Helnrieh Francé, Die Pítente ah Erfinder CPIanti 
ai Inwntonl. Stutlgart: Koimoi, Geielbchalt der NaOirlrMidf, 1920. Collectiwi of 






a kind of matenalist nature romanticiam, rejeued anthropocentnam. and espoused a neo- 
vitaliat and «ological view of the wocld. Aspects of organicnm, vitaliam, moniam, holiam. 
Lrbtmphilv¡cj>hit [Life philoaophy), and Kropockinun anarchiam, can all be aubaumed under 
«he rubrK of biocentrum. 6 1 will, foc the fine lime, píate Moholy-Nagy’a pre-Bauhaus 
Germán cárter imo ita proper tontext of lite Jugon&rutguag [Youth Movemenil, apecifi- 
cally the FmJatlubr Jagmd [Free Germán YoulhJ, and ¡«a aaaotiaied cummunei, Barken- 
hof and Loheland. I will auggeat that while Moholy-Nagy'a oeuvre drew from a wide runge 
of incellettual and artiatk aourcea, it waa boih formed and diretted by a normalite biocen- 
«riam inherent co «he Youth Movement, eapetully aa it waa lommunicaced co him through 


Few auihoca aince hia deaih ha ve aeen Moholy-Nagy aa biocentric. In deacribing 
Moholy-Nagy'a pedagogy aa "un fonctionnaliame organique" [organk functionalitm] or 
"fonctionaliame vualute" [vitaliae functionaliam) Alain Findeli «enda in «hia dirección.' 
'filia view liaa been expreaaed moat clearly by Germán phoiographic hiicoriana auch aa 
Gerhard Gliiher and Andreaa Hacia, «he laiier whom, aa early aa 1983, plainly ataied tha« 
"through hia propenaiiy for «he teaching of «lie popular biologiai Raoul Franté, already in 
«he 1920a Moholy be carne familiar wilh a — "biocentric" view of «he wocld. ’’ Bul wríling 
within the polarized context of poai- 1960a Germán polilica, Haua alao argües ihai Moholy- 
Nagy'a biocentriam ahifted from a dialetiital and revolutionary One in the 1920a loward 
one coopced by John Dewey'a concepi of harmomoua sockty alter he moved «o ihe United 
Siaiea in 1937 * Yei Moholy-Nagy had already arriaed at auch a view in hia Bauhaua 
teaching during the 1920a. Aa he wroce in Vwi Malmal zu Anbuehar. 




Oí ai he latee put it in Aburad uf aa Anuí, "art may press for a socio-biological solution of 
problems |uit ai energetically aa uxul revolutionaries may presa for pul It nal action.'’ 10 

Jugendbewegung or Mazdaznan? 

In Experma! a Tola/il), her biography oí Moholy-Nagy, his morid wife Sibyl Moholy- 
Nagy (ook his vltalum. al she put it, for granted: "He »as a Utopian, I a historian; l>e 
the vitalist and I the humanist." 11 She alio referted to the "sacribce" of her husband's ar- 
tistk caree? for the sake of bis commitment to teatliing, as dictated by "biológica! law{,] 
bel a ule it was bm — the interaction of vital impulses, that stimulated man to work for his 
emotional fulbllment." 12 She goes on to contrast the Eutination with art and technology 
of the late 19ó0s — the time she was writing the introduction to the second edition of her 
biography — with Lásxló’s understanding of "bio-technical matters" as "the messagefs] of 
an inexhaustible cosmic energy he tried to decode." In other words, she pitted Lósalos 
biocentric, Francéan understanding af BuHabuk as human adaptations of naturally oc- 
curnng technologies that are the resultarais of what is essentially the life-force expressing 
itself through Francés "law of eflkaency," against the reductivist understanding of tech- 
nology apparenlly at the bosis of late I960s are technology interactions. 

In attempting to descnbe tlie milieu that tlie newlywed Moholy-Nagys operated in, 
Sibyl writes, "Through (Lucia Schulz] and a cirele of friends, Moholy became part of the 
movement for psycho-biologkal reform that spread through Germán) after the First 
World War. Its program was based on the rules of the Persian Mazdaznan sect, prescrib- 
ing exercises of S partan rigor... and a strict vegetar unnm." 1 ’ Veit Loen has followed 
Sibyl s refe reme to this now obscuie Zoroastnan -based cult popular in Germán bohemian 




term employed by ha husband, denotes no movement morded in history. Rathir, ic was 

biological phenomenon. 1 * So which "movement" was Sibyl refrrnng lo* Given her men- 
ción of exercise and diei, I would propone that what Sibyl meunt was chai Liszló and Lucia 
wtrt pon of ihe movement ibr social and cultural change known in Germán as Lebounform 
[the reform oí life} 16 and particular!)' of Ldxmrtform as exprrssed through «he biocentric 
wing of tl>e jKgeaJéeutgang [Germán Youth Movement}, especially in its post-1913 form 
as the FmJntube JttgenJ [Free Germán Youth}. There was no English word for the phe- 
nomenon she was refrrnng to, so Sibyl seized on "psychobiology." As Lucia and László's 
cióse friend, the biocentric physicun Paul Vogler puc it: "It is astonishing what all carne 
out of the jHgrm/brutgung."** 

Freideutsche Jugend 

In Germany, already the first Wam/tnoge/ generación of youth hiking gruups was strongly 
afiected both by Friedrich Nietzsche’s anti-antliropocentrism and by the scientist Ernst 
Haeckel s populist nature-centnc moiust manifestó D« WeJtñheJ [Rrddle of the World}, 
first published in 1899. and appeahng in a popular edition by 1903- 18 While the writings 
of Darwin, Haeckel, and othrr scientists producid the médium within which Nietzsche's 
mutating radie al nm could coagúlate, his powetful, poetic articulación of the consequences 
of positivist science's diseñe hantment of dse world in turn afiected Haeckel’s thought, or 
at least the way in which Haeckel's "natural" morality — his oppusition to religión and 
later to the concept of “God"; his focus on the earth and its life — were received. Sume of 
the k tener of the XFanJfnogd would then have followed the emergente of the MonutmktmJ 
[Monist League) in 1906, through which Haeckel and his assocutes attempted to provide 
a nature-bosed aliernative to organued religión. In the 1910s and early 1920s, as tlie 
Youth Movement coalesced and reconfigured icself, there emerged an environmentalist 
comciousness out of the Nietzschean, nature-centnc neo-Romanticism of the MamtímhmJ 
and the WanJmogeJ wave. 

Germán Youth Day" in October 1913- It was he re that the philasopher Ludwig Klages. 
formulator of tlie term Biozmtnk and perhaps its mcat important philosoplser, delivered 

'progress' has had on the aspect of settled areas," he thundered, "Torn is the connection 

between human creation and the eartli, destroyed for centuries . . . is the ancient song of 

the landscape . . . The reality behind tlse facade of ‘utilicy,’ ‘economic development' and 

Ku/lur,’ is the destruction of life." 11 ' Anna Bramwell has observed that Klages's text "con- 
tains most of the themes of today’s ecologista; that matriarchy is better than patnarchy. 

that numberless animal species have been exterminated by man, that the fur and feather 

trade is wicked, that civilización and Ksltut kills the spirit, that economics is opposed to 





cause this has never been done from che bnxeniric perspectivc, n is important «o examine 
her own iniellectual roots in «une derail. 

Lucia Schulz wa» both intellectual and very interested in ait from an early age. She liad 
been educated ai the Germán University in Prague, wliere sise remembers having siudied 
an history, as well as Science and philinophy. 2 ' Already as a leenager she had visited 
relatives in Berlín, where she prowled ihe museums, emhralled by whai she saw. Site 
recorded lier reacrions in her diaries, ihe precocious documems of a deep thinker. As 
soon as she could, she left Prague for Germany. In 1914, while working at her finí job 
for a newspaper in Wiesbaden, near Frankfurt/Main, she read Haeckel, which imbued 
her ihinking with monism. Her response co Rhemsh religio us an was ecstarically Itbrmpbi- 
¡onfbutb-. “Life, Lile is their highesc An . . . An for Ufe! Life for An!’ 24 

Schulx's acceptance of a job wiih B. G. Teubner publishers in 1918 proved co be deci- 
siva for her. As she later pul it, "Leipzig was meamngful through personal conlaca . . . that 
led co lité-Iong friendships," induding friendships with che Youth Movemeni aciivisa 
Paul Vogler (1899-1969) and Friedrich Vorwerk (1898-1969). «he laner with whom 
she likely had a relationship dunng chis period (figure 25-4). M As early as 1917, (he 
Kassel-bom Vogler organized a FrrtJtutiihc JnfraJ rally a« which the past-war realization 
of the goals, induding Klages’s environmental gools, oí the 1913 "Fiat Frre Germán 
Youth Day” was discussed. With a strong Ínteres* in biology, he studied economics in 
Hamburg. In January 1921 he marned the medical studenc Paula Doiftlt (1893-1963), 

of «he medical 
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(a) Photographer unkno**», pe rtrai t o( Paul Vogkr, n.d. (Sctale fúr Physiotheraple und 
Momr Prof. Dr. Med. Paul Vogler, Berlín) Coortesy ol Philipp Kewenlg. <b) Lucia 
Moholy, Portrall of Paula Vogler at the Sch*anerdet> Commune, 1927. Bauham-Archr», 
Berlín. Coortesy ol S abine Hartmann. 


syuem, he joined her i» studying medicine (rom 1921 to 1927 (figure 25.5a.b). Paul and 
Paula were adherents to what Schulx referred «o al a "biológica!" approach to both preven- 
cive and naturopathk therapeutic Health care, essentully what we would now refer to as, 
"altemative" medicine. This Paul developed into a physiotherapeutic System of prophy- 
laxis, dttp massage. hydrotherapy, and other practK.es after he became a medical doctor 
in 1927. Later, along with the philosopher Hans-Georg Gadamet, Paul would develop 
what he referred to as a "biológica! anthropology." 26 Schulx emphasrxed the importante 
Vorwertc’s and the Voglers’ wotld views had fot the development oí lier own, "Vorwerfc 
through hit religio-pliilosophical «anee .... and Paul and Paula Vogler, through their in- 
si ght into biological connectiotis." 27 It was precise ly this combination that characterixed 
biocentrism in early twentieth-cemury Germany, an etstatit nature romanticism tempe red 
by biologism. 



Afín hit retum from che Great Wat in February 1918. the arme Vogeler tumed hit 
back un hit comfottable, pre-war exmente, trantforming hit late att nouveau Rr/mthiltar 
life at BarkenholT into one of revulutiunary fervor. He ettablithed contact with the Com- 
munittt of Bremrn. in November 1918 he joined the Workers' Countil «>f Worpswcdt. 
and early in 1919 he joined the newly fotmed Ktmrnaatttucbt Parta DatlublaaJt , though 
hit thinking wat mure anarthitt than party line at tliit time. He began tu write about a 
new kind of social organizaron, and by late 1918 he put hit ideat into practke. trantform- 
ing hit family hume into an experimental cummunt," tlsough in practite. it wat more a 
place oí refuge fur ditplaced intellectualt and revolutionariet than an organized agritul- 

Befurc the end of 1918. Lucia Sthulz had quit her >ob with Teubner to join Vorwerk at 
the Barkenhoff. By 1919 Vorwetk felt himtelf to be with ‘ the mott radical Lefbst gmup 
of «lerkeis.”** Given tliit and Worptwede't proximity to Bitmen, there it little doubt that 
he tuok an active part in the B remen Soviet Republit between January 10 and February 4, 
I919.* 4 etpecially tinte hit fnend Baumer wat a member of the Revolutionary Councü." 
We do know fur certain that like Vorwerk and Vogeler, Schulz wat a ttaunch anartho- 
Communitt at the time and the retitted the supprettion of the Soviet on Febmary 4, 
1919- Vogeler recaí It that Schulz and her "active Communitt" fnend Klara Mullir assuted 
tl>e wounded in the battlet.' 6 Vogeler alto tuggettt that tliey weie engaged in intelligence 
operationt among the radical groupt: "Tliey were in the midst of the brnle and they were 
able to thelter tome tlueatened and many wounded comradet in the B remen City Hall. 
They became hardworking Party workert.”'’ Vorwerk gave a speetli that April to a gen- 
eral meeting of the FraJaMtbt JagmJ at Jena. Hit "religiout Bolthevitm,"' 8 no doubr 
fueled by hit recent experiences at Bremrn and Barkenhoff, wat an anarthitt stance typical 
of Heinritli Vogeler'! citcle, calling fur the dettruction of bourgeoit tociety: "Communitm 
will come, whether wc want it or not; thete remaint nothing but one thing fot ut to do- 
to go under with thn world." wrote Vorwetk.” 

Schulz alto partitipated in the tommune's intellectual lile, through lier contnbutiont 
under the pteudonym "Ulñch Steffen" to the tingle istue of Notkni, the Barkenhoff newt- 
letter that appearrd in June 1919 (figure 25.6).** The mottoof thit joumal. Nietztche't “1 
beteech you my brutlierv. to again love the earth," wat at biocentric a text at one could 
find in tile philutopher’t oeuvre. 41 Her own contributions ditplay her radical, if naive. 















took him in hu care and nursed him boek to health. Hanmen — a former M'anJm'oftl and 
a member oí the Mudent parí i amen» — was active during 1920 in «he Bündutbe JugmJ, a 
movemem «ha» developed out of ihe FmJeulubt JugtrtJ immediately after «he wat.” I» is 
iherefore ufe lo auume ihat i» was Harnuen who pu» Moholy-Nagy in touch wiih tile 
lawyer Remboid Schairer (1887-1971). economic director of the Dtutiilx SlmJalautbafi. 
Schairer in tum entruued Moholy-Nagy to the care of Vorwerk. who would luve been 
excited by the prospect oí discusung the Hungarun Soviet Republic with someone who 
had liad finthand experience oí it,'“ and he arranged for Moholy-Nagy to May at Im own 
boarding homo. In Vorwrrk's órele, among anarthisti. pacifista, and memberc oí lite Leb- 
mrrform movement, Moholy-Nagy would luve been reminded of d>e activist circles within 







«yle of hrs propct. The crucial figure* m thrs regard were rhe Vogler couple and Fuhr- 
mann. Fuhrmann's impártame «o Germán intenvar biocentnc culture is only now becom- 
ing apparent, and it has never been remarked rhar rhe Moholy-Nagys were luí fríe 
Indeed. a* we shall «e. Fulirmann «ai Moholy-Nagy’* patrón, purthasing hit, art 
■ntroducing him to the work of Albert Renger-Patzsch. the btoeentric photographer 
would — in port — impire Moholy-Nagy to articúlate his New Vision. 6 ' In turn, 
Moholy-Nagys were avid readers of Fulirmann’s boolcs, 64 and Fuhrmann vuited 
Moholy-Nagys at the Weimar Bauhau on at leait one ocian un. 6 ' Paul and Paula Vo, 
meanwhile, attracted the Moholy-Nagys to tlie life of the communes, perliapi the moit 
■mportant loe i dunng the 1920s of the btocentric wing of the Germán Youth Movement. 

"A tonque of tire to expound bis happiness": Loheland and Moholy-Nagy’s 
Biocentric Pedagogy 


ronguc of hrc to expound his happiness. 

— Lidió Moholy-Nagy, qtd. in Sibyl Moholy-Nagy. Mduly-N*gy: Exfrritmt m Tau/lly 

Once they were married. Lucia arranged for the young couple to vacation at the communes 
in cite Rhón. the central Germán mountain range southeast of the city of Fulda, that had 
their origina in the FraJeutitbe JugtnJ. As Lucia retalla. 



t ir ir H.I 







knowledge. Shc might have finí met ron Rehílen and Langgaaid on ihrir vmt* lo 
Barkenhoff’ 4 She will certainly luvc heard of Loheland from Paul Vogler. This, laiter po*- 
tibilicy i* reinforced by ihe itxl "Vogler, Biologie, Loheland," which i* in Lucia'* autobto- 
graphical norei in connection with che Moholy-Nagy*’ *tay diere during the lummer of 
1922.’' Thi* uhool — earfy on famous foc «he dance performance* of Eva María Deinhardi 
and ocher memben of die commune — ipawned the concepi of the LohdánJmv , a liberated 
and ecologically aware female type fiunou* in Weimar Germany. 76 





» Mohoty Nagy, 
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collection. 



Hit Moholy-Nagyi certainly ipenc che u vacación of July 1922 ac Loheland, foc 
Weyhea, che villaje in which it i* known chey roomed, i* a mere two-to-tliree-kilometer 
walk wutheau of die ichool. Since chey aire *o poor ac thb time, chey probably cook ad- 
vantage of che fací diat Paul and Paula Vogler owned a imall house ac or mar Weyhen, 
and itayed che re — chis wa& che 'granny-flat cotcage" co which Lucia had reíérred.” Dur- 
ing thii May, Lucia mighc llave pmicipated in che fine Ferien hurte [lummer courvei] ac 
Loheland, in which somewhere becween seveney and eighcy women were involved. 7 ® 

This curned ouc co be an imporcanc leaming expeliente ibr che young marned couple. 
Boch Lucia and László Moholy-Nagy llave mdkaced dial ic was hele chac chey devel- 
oped cheir phocogram praciice and formulaced che ideal publiihed al “Produkcion — 
Reprodukcion" in che Seprember De Sli/t ™ Moholy-Nagy remembeied chal lie oda peed 
die idea of die plioeogram from a LobeJaaJena who wa* making phocognum uiing crani- 
lucenc plana. Thii woman wai Bertha Günther (1894-1975), an early member of che 
Loheland group w1m> worked in ia photographic Ltboratory on her Cryilallualioa images, 
and her phocograms of petali. leavei, (kiwea, and olher organic material (figure 2?.9).®° 
Moholy-Nagy was faMinaced by che «emmgly infinite range of tonel chac were che re«ilc 
of a ptuceis ai limpie as lighc modulaced by organic material falling on lighr-iensitive 
paper. Ai he lacer articulaced, he law these cramicioni ai pare and panel of che organically 
incegraced "rhythmic" lific he experienced ac che Loheland commune. 

Tlie organic -iunctionalist core idea of "Produkcion-Reproduktion" — emphasizing die 
devekipment of die innace creativicy and incegracion of each individual — was cypical of 
kamterziebmsek (are educacional] and reformpaJafp£Íi(b [reform pedagogy] ideal currenc ac 



Moholy-Nagy'i pedagogy wai alio afiécted by che ideal of che peripacecic pedagógica! 
reformer Mane Buchhold, one of che molí prominenc editon of Fnidalcbe JufenJ in lace 
1919 and early 1920.®' Buchhold wai clmely associated wich Paul Vogler'* áster, die 
FradetUiebe JufeaJ pedagogue and dancer Elisabech Vogler. Elnabeih, a diiciple of die 
Rr/vrmfitdaxoxn [Reform Pedagogy] leader Gutcav Wyneken, had been at Loheland in 
1919-1920, and che Moholy-Nagy* lud mee wich her in che Rhün by 1922.** Lucia in 
particular furmed a icrong friendship wich Eluabeth Vogler.® 4 Probably inipired by Hein- 
rich Vogeler, Buchhold lud been chinking hard abouc queuion* of communal living and 
educación refurm, and wai anxioui co put her ideal into action.®' Her pedagogy indicacei 
chai ihe ii an unretognized pioneer of eco-feminiun. Evidendy afiécced by J. J. Bachofen'i 
hypothelis of Mut/enabl — che matrianhal Mructure of ancient lociety — which cirtulaced 






Schwarzerden, 10.5 km eas* of Loheland. 88 Moholy-Nagy would go on to deepe-n his 
knowledge of reform pedagogy there, as he and Lucia spent vacanons there after he gol 
lite Bauhaus job. As we saw ac ihe beginning of ibis anide, il was around this lime ihai 
Moholy-Nagy discovered ihe wiinngs of Francé. Il was his exposure 10 ihe biocenirism of 
Lucias Frndahtbt JagenJ circle, his own background in Hungarian activisi tirela, and his 
pedagogical and philosophkal conviciions ihai predisponed Moholy-Nagy lo an inieresi in 
Francés thoughc, pankularly as il concems technology. Jusi as he did to Francé, Moholy- 
Nagy atknowledged his debí lo ihe Rtfomiibu/bríírgunf; [Reíorm School Movemeni] and 
ilie Germán Youih Movemeni, 10 Wyneken and Vogeler, as well as, indirectly, 10 ilie 
FraJmiiifv Jufptd and its communes.*” 

Coda 

Moholy-Nagy ’s biocenirism and his inieresi in Flaneé did noe diminish after he joined ilie 
Bauhaus staff in 1923- lt was al ihe Bauliaus iliai Moholy-Nagy pul the pedagogical ideas 
he learned al the communes inio practke, and il was ilieie ihai he developed his phoio- 
graphic "New Vision," a visión, as I ha ve argued elsewhere, ihat was ai its 1001 biocen- 
tric. 90 Ñor did his inieresi in biocentrism diminish after he left the Bauhaus early in 
1928. If anything, n iniensified. pankularly afler his emigmion lo ihe United States in 
1937. In America, Moholy-Nagy had the opponunity io correspond wiih John Dewey, 
whase pngmalisi cuncept of "learning by doing" inspired ihe same Sihu¡rrformbtu*f,imn 
Moholy-Nagy had been inspired by. 91 Al his various schools in Chicago Moholy-Nagy 
coniinued lo teach Francés biocechnics, and he placed incieasing stress on ergonomk de- 
sign. Finally. much of Moholy-Nagy's an of his American period <1937-1946), bolh ihe 
twodimensional works and the thrrc-dimensional Plexiglás "space modulators.' was botli 
biomorphic and absiraci in nature, and (htreforc formed pan of thai "bioiomanlic" pat- 
tern of art-making ac che lime, which wedded a biomorphic absiract siyle wiih biocenuk 
contení (figure 25.10). '' His inierest in the microscopic iniensified during his siruggle 






chronic leukaemia wai not the inevitable end, v 
tather the scientific «de of haematology . I do 
thii sketch fot the qxice modulatoc Pnbtiioru Ceailrmlnm, and dividing edil, as a mere by- 
ptoduet of Moholy-Nagy’i adherence to the then faihionable biomorphic abitract ityle. It 
ti my vtew tlut ai with Paul Klee, Wussily Kandimky. and Ham Arp, thii late ityle vi- 
sualices biocentriim; it ii a modemiit teplay of artistk nature romanticiim; a bioromanti- 

While Moholy-Nagy d>d no« often write directly of hti biocentriim ot about poli t íes, 
thete ¿i a telling line of argument contained in une of hú most impottant later texts, 
"Spoce-Time and the Photographer," publiihed in 1943- Embedded in a diicussion of 
the new wayi in which photograms articúlate ipace ("withuut existing ipuce sttucturtí;} 
only by [tonal] articulation on the plañe"), Moholy-Nagy’i lint of argument takes an un- 
expected tum. Theie "lublime gradttiom" make him "luddenly . . . aware tlut hete itatts 



ircd by the subde. ligln-induced cuñal gradationi oí phocogrami, the technique caught 
him by Lo/x/anJerrn Btrtlu Günther using plante plucktd un hiking tripe, chal eerved 
ai Moholy-Nagy’s model íor a new, organic connection between natura and modemity. 
Tlic possage ii emblematic of d*e eimilaríy "seamlees" integración o# Mohoiy-Nagy’s bio- 
cencnc wurld view, hii ait, and hie politice. Ai F ranee put ic, "Harmony is cite biologieal 
goal ." 96 

The deareet statement of Moholy't biocentrism is in che introducción to The t 
Vimw, into whith he inierted a lección enticled “Biologieal Needi," becauee he fele 
had cu explain hii terminology co clie American rradenhip. "In chis book clie word 'I 
logic-al* nandi generally fot lawi of lile which guarancee an organic developmeni. If 
meaning of biologieal' were a conicioui puimuon. ic would prevent man y people from 
activinei of damaging influence . . . The oncoming generación has co creace a culture 
whkh . . . itrengihem che genuine biologieal funetion.” 9 ’ TTiis makes ic clear noc only 
chai tlie baiii fot Molioly-Nagy’i encire project wae biocentrism, buc thac ic wae a norma* 
ci\e and Uiopian biocentriim. I would mainiain thac che common view of Liszló Moholy- 
Nagy ai a purely racional formaliic naively enamorad of technokigy ii deeply (lawed, and 
requirai reviiion. 
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The Growth of Microorganisms on Paper 

Alexander Fleming 


If a papcr ditc n placed on the surface of aii agar place, cite nutrienc material diffutet 
tlirough cite paper tufficiently cu maintain cite growth of many mkroorganitmt implanced 
on the turfáce of the paper. At any stage, growth can be stopped by the introducción of 
formal in. Pinally the paper ditc, with the culture on its tutface, can be removed, dned, 
and tuitably muuntod. 

The n ature of the paper maket a comidera ble difference to the retult obtained. On filter- 
paper good growth talen place, bul the «treme porotity of the paper maket the growth 
difine and, in the cate of many mocil di, cite organiam growt through the paper and 
adheret mi firmly to the turface of the culture médium that the paper i* torn when une 

attempta to remove it from the turface of the médium. Por mott purpoaet, a good itilf 

nutepaper it tuitable. The colomev remain diterete and lite paper dnc can be eatily 
removed. If the colony n white a black paper díte can be uted, but with chromogenic bac- 
teria white paper it preferable. 

The method ñ etpecially uteful for making tpecimem for muteum and teaching pur- 
potet. Single colonia of moldt in all atagea of developmenc can be preterved dry for an 
indefinite period. Permanent tpecimem illuttrating tuth phenomena at telective bocterio- 
ttatit, droplet infección, and to forth, can eatily be prepared. 

Dried cultura of chromogenic bacteria llave been pteterved in thit way for two yeart, 

light, etpecially bnght tunlight. The color of B. preJipaam wat etpecially temitive to 

Iight and faded vety contiderably in a lew moncha when expoted to difiine tunlight on a 

labora tory wall. In timilar conditiom there wat no percepeible fading of the culture! of 
ttaphylococcut, tarcina, or B. vro/aitum. 




Alexander Fleming "Guardiman," 1933. Gertn painllng (pigrnented bacteria on btotting 
paper), 4 inche* in diameter. Reproducid with permistión (rom the Alexander Fleming 
Labocatory Museuirv Lerdón. 





Edward Steichen’s 1936 Exhibitíon of Delphinium 
Blooms: An Art of Flower Breeding 


Ronald J. Gedrim 


"The Presiden! and the Tiuüea of the Museum of Modera Art invite you to an exhibitíon 
of Steichen Delphiniums." So began the announcement of one of the moti unusual and 
leas* undentood exhibitions of MoMA's hiitury. MoMA's presa releas* describid a one- 
man, one-week show "of remarkable new vaneties of delphinium developed through 
twenty-six years of crosa breeding and selection by Edward Steichen . . . his purpose is to 
develop the ultimate aesthecic posaibilities of the delphinium." 1 

At 5:00 un. on Wednesday. June 24, 1936. Edward and hrs wrfe Dana luided a reíri- 
gerated i rucie with hundreda of delphinium blooms at tlieir Umpuwaug Plañí Breeding 
Farm, West Redding, Connecticut. for the three-hour drive to the museum. The lirs* 
group of flowers to be exhibited were rite g arden hybcids of puré blue self-colors and tlse 






Edwartl Slekhen, 1936. InMallallon vlew Irom the ohibition, EAvard Steichen's (M- 
phiniwm (June 24-July 1, 1936). Gelatin al Iver prlnL Edward Stekhen Archive, Depart- 
ment of Photography, The Mi&euTi of Modem Art, New York. 







cesiones, sdentihc instrumenta, and laboratory glan and porcelain. Only objetts in man 
production and readrly available fue ule wt-re ftatured in (lie exliíbition. The aestlsetics of 
cite machine-made objett wai une luraiocial concern, while anuiher wat, «o "serve as a prac- 
tica! guide tu the buying public." 1 ' Roya! Cor» moa felt it tu be an "amusing aggregation 
of utilitanan objeets," thar didn'i belong in a miueum; he said, "It is calling the stuff art’ 
that douds the inue." 16 MoMA thus pointed to the pocentia! utility of the modem wurk 
of art, challenging disimctiuns between art and cralt, and between urigimlity and the 
man-prodoced ubject. If the museum could falce un the role of arbiter of household 
fashion and utilitarian an, as in Maihint An, showing the art of delphinium brreding 

Alfred Barr’s influencia! MoMA exhibition, Cubtsm and Aburad An, preceded Slaihtn 


Dt/féinwBv in 1936. Occupying all four floors of the museum ’s gallery spote it induded 







and forted Steichen «o pay $600 in duty. Mrs. Harry Paine Whitney, eventual fuundet of 
«he Whitney Museum of Att, belseved tl>e tase set an imputtant pretedent and had het 
lawyrrs take over the case, Braman v. I h t UmleJ Sla leí. 21 After allowing statements by rec- 
ognrzed authorities on att, the coutt ruled in Brantusi's favor and irtumed the assessed 
duties to Steichen. 22 

The pretedent of Braman v. ibe United Sla/a was oí little help to MoMA. Customs' 
holding of the Cabían and Aburad An sculptures was based on the definition of stulpture 
■n the Treasury Decisión of 1916 and MoMA was forted to post a $100,000 bond for the 
reléase of the works. With the A frican Negra An exhibition, MoMA was also forted to post 
a bond. Although the African stulpture slsould have been allowed uisder the example of 
Braman v. ihe UmteJ S la leí, cultural biases held sway where art was defined in terms of 

Steschen s delphiniums were exhibited in cite conten of this uphill battle to define 
modera art. Although living plant matter raised qutstions of utility, originality, and def- 
initions of aestlietics, MoMA was no different from other museums in exhibiting and 













oí Sand- 


butg's book in January 1950. Paul Rosrnield dccLind: 



Rtnenfeld suggested that Steichen had poned campan)' wicli other pioneer photogra- 
phers wlx> continued lo uplift ihe spírit, such as Paul Strand. Chati» Sheeler, Man Ray. 
Ralph Steiner. and Alfred Stitglitt' 2 One munth later Paul Strand extended Rraenfeld’s 
argument by suggesting that Stekhen was as much to blame as Sandburg. He attaiked 
Steichen sanastically: 




talUd The Transformation, and which said, Dada and Surrealism are art «hai is real 1 y 
happenmg in lite, nm in museums."" Although Slexhen was more conservante (han 
Barí in regard (o modernism, he found himself in (he vanguard in suggesting (har art 
wat a pan of everyday life. "Art for liíe's sake" was manifest in all aspeen of lile, and all 
forms of life and art rightfully belonged in (lie museum. The museum was a showease 
for art. bul when i« was redoced lo showing “art for art’s salce," (o Sceichen ic became a 

Siexhen felr that his show coeifirmed flower breeding as an art form: "This was (he only 
time (hat living plañí material had ever been shown by (lie Museum. By implication. 
flower breeding was retognized as one of (lie arts."* 6 Sceichen la(er clarified his views on 
(lie art of flower breeding: 



He felt (hat (he delpliinium was parncularly appropriate for (he art of breeding in (hat 
k was "(lie only importan! g arden perennial wi(li a tinge of tolors exiending ihrough (lie 
eniire spettrum."' 8 

To suggest (hat flower breeding was akin (o poeiry, Sttichen named v alienes of elarum 
delpliiniums afier poeis. To become eligible for a namesake delphinium, a poe( was (o 
write a poem aboui delphiniums, as did William Carlos Williams. Arthibald MacLeish, 
Paul Claudel, and Cari Sandburg. Sandburg’s chotee was a lighi-blue, eight-foot spike, 
which Steiclien pholographed wi(h Sandburg sianding in from of a dark bukdrap in 
Umpawaug's delphinium fields (figure 27.2). * 9 

TTie tlosing stanras of Sandburg ’s "Crussed Numbers." wriKen ai Steichen’s Umpa- 
waug Plañí Breeding Farm in 1933, reflect (he mentaliiy of (he delphinium breeder: 
















Delphini 

was so great that ii was neces&iry to uie (he ballroom of ihe Park Central Hotel, and it 
uimplettly sold out.” From 1936 to 1939 Steithen -rute about delphimum bteeding 
and flo— er gardening and took photographs fot hotticultural mag armes and the popular 

Asked repeatedly wliy his delphiniums —ere not fui tale, he responded with this insert 
in the adverttsement settíon of ehe 1936 Ddféwium yearbook: ‘To obvíate unneceuary 
correspondente, please note that STEICHEN DELPHIN1UMS ate still in the p rocéis of 
development. They will not be teleased until the standard that has been set for them in a 
definite bteeding program has been athieved to the satisfattion of their author." 5 ' 

Withholding the results of his bteeding from sale led to questions of why he in verted 











run ihe mk of luaing the perfect product through the destrucción of ti«e elementa that 

che pawer of solí perpetual ion and multiplicarían . . . [toj clutter thc earth wicli infenority 
and mediocrity.‘’ 6, 

The violence of Stekhens erad «canon of hundreda of thouaanda of living planta wat in 
aervice of peifcclion. The artiar atrivea for a perftct reault and emplo>*a queationable táctica 
to aucceed. Whether in the confines of the acudió with painc, plaater, or aterí, or in tlie 
breeding field with thouaanda of growing planta, the attiat'a mthleaaneaa ia a aocietally 
aanctioned behavior. The artiat ia free to explore the limita of perfec t ion and tl«e exttemea 
that perfección embodiea. Nonetheleaa, a program of delphinium breeding. botli pet- 
aonified and mthleaa, waa bound to auggeat uncomfortable aaaociationa with the Corning 
holocauat. 

While the poetic imaginación haa a well-defined aocietal role, it ia anathema in política. 
Huler a deadly poetry followed a courae auggeat ed by W. H. Anden: 

really ül 




tatisfy boch buyer and merchanc. 

Sieichen never placed elatum strains un ihe market. World War II interrupced hii 
breeding program when, al ihe age of 62, he decided lu join ihe war cffurt. Saving impor- 
tan! breeding planta, he plowed under ihe remainder of hii ten-acre field. "My last large 
«ale planting of ihe cali garden hybrids carne lo an abrupi end whh ihe Japanete attack 

on Pearl Harbor Thii became ihe iecond lime a wotid war almo« loially canceled oul 

my work wiih Delphinium.''’ 1 By che end of ihe war, Siekhen liad kai 80 penen! of hii 
prized elalum itraini. Wiih ihe reiumpiion of Im breeding program he decided lo de- 
velop a diflereni varieiy of delphinium ihai he had begun before lite war.' 2 Thn wat an 
emirely new race of buah delphinium ihai he had creaied ihrough genenc mutation. Thii 
buah-type delphinium, ihe "Connecncul Yankee,’’ wat perfectly iuiied for ihe casual gar- 
dener and was placed on the market in 1%). Steichen deacribed ii ai "a buah covered by 
blue builerfliei. '" The Connecticui Yankee a •.lili available in 2003- 

In 1983 columnisc Alan Lacy wroce, "I don't have any Sietchen'i (tic! hanging in my 






On the left, detall Irom Surpee Serds and Plana 1999 catalogue showing the Delp/úntum 
Steichm Strain for jale. On the right, the actual Deiptrinium Steiihen Strain leed packet, 
4.5 x 3.25 in (11.3 x 8.2 cm). Colkctlon Eduardo Kac. 


aceda that cent le» thaii a dallar. TTiey are lovely to behold . . . fine examplei uf the contri- 
buí ion of the hybndirefa art to the American garden.” 74 Thii atatement ia the exact re- 
apouie Steichen deaired from hia breeding tflutta (figure 27.2). It waa the lame popular 
leipunie that Steichen had lought for the photograph. Beaumont Ncwhall uid, "He 
believed in a democratic attitude, he felt that the emphaais upon art waa elitiat. He liked 

diahea ahe could anap (photoa of] the kida in the back lot at momenta. It waa thii attitude 

that wai really Steichen ’a belief; lie waa aincere in this."” 

To underatand Steichen the photographer, it ia neceaaary to underatand Steichen tlie 

hoiticultunst and plant breeder, intereita rarely aiaociated with hia fine art photography. 

While photography waa hia vocation, delphinium breeding waa hia paaaion. Love of 

flowera waa the true aource of hia knowledge about many thinga: hia artiat'a aenaibility, 

hia patience and hard work. hia exquiaite e>e for color and detail. hia giving himaelf over 











floral pdntings, che child, tlie neighborhood gardener, tlie art ailic, oc perhaps an umui- 
pecting miraum goer cite oppattunny lo experience (he museum in a new way. 1( was a 
democratic subjett matter and i( attracted a democratic judíente. 

Sieichen' s art oí flciwer brreding posed (he qoesiiun "Wlul is, tl»e artist's role in sixi- 
ecy?'* and answered ii by suggesting (luí (he artist m lo be useful in meeiing people’s 
needs. Tilia art oí uiilny will survivt boih within and outside (he museum, a» i( always 
has. because u lielps people (o live more fully (figure 27-3>- 

As Luty Lippard «rote in "Gardens: Some metaphors fot a public art”: “It's no longer 
necessary (o fall batk on (he Duchampian saw, *T('s art if the artist says ii it" Maybe tlie 
real question a no( "ls it art?” bul "Wlut doea it mean to us?” o r "What do we expect 

With (hii, Sieichen would have wholeheartedly agreed. 


1 . MoM A Press Retrase. 'Sieichen Delphiniums." June 2 J. 1936. Edward J. Sieichen Archive. 

Drpartmeni ol Phoiogrjphy, The Museum oí Modem Art. New York (herrufter 'MoM A Sieichen 

(he exhibeiion will be a GIANT BLUE. wirh a spilce cÁ BLOOM FIVE FEET LONG. . . . Ac- 
LARGEST and F1NEST EVER GROWN IN AMERICA.” 
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On Science 


Vilém Flusser 


Why i* it ihat dog» aren't yet blue wiih red spots, and that lsorses don't yet radíale phos- 
phorescent colon over «he nocturnal meadows oí «he land? Why hasn't «he breeding oí 
animal», Still phncipally an economic concern, moved into cite iield of aesthetic*.' It’* ai 
if ixtfhing in (he relationship befaren humaniiy and the biológica! environment liad 
changed lince (he lifestyle revoluiiom of (he Neolilhic age. Ye« al the same lime iha« 
lite farms oí Noith America and Western Euro pe are loday pioducing more food litan 
we can comume, we alio, noi coincidenially, have leumed tec hinques ihat uliimaiely 
make conceivable the crea non oí plañí and animal species according 10 our own program. 

now make artificial living beings, living artwork». If we chine, (hese developments could 

be brought logetlier, and farming could be transferred frum peaiants. a cías» almast de- 

funct anyway, to artists, who breed like robbiis, and don’i get enough to eat. 

If you could make a film oí the European landscape that cove red the millennia of his- 

tory but compres sed ihem into a convenieni half hour for ihe comfort of the public, it 

would show the following story: fint, a coid neppe, populated by Large ruminani animal» 
migrating northward in ipring and southward in the fall, and followed by (lie beasis of 
prey, including human», that hunted (hem. Then. an ever-denser forest. inhabiied by no- 
longer-nomadic people» living and working in cleartngs kept upen by the use oí stone 

tool» and file. Tlien, a bmcally familiar «ene of fields of edible grains, and pastures of 

edible animal», wiih occasional forni» surviving a» source» oí newspnnt. And if you could 

project your movie camera into ti se immediaie future, you would see a continent-sized 
Dimeyland full oí people working very short week» because of automation, and irying des- 
peraiely to amuse themselves so a» noi to die of boredom. The question i», Wlso will be 
the Disney of ihe fuiure.' He or she might, I suggest, be a molecular biologist. 

All ihe organism» of the Earth are colored. We all secrete dyes in our skins. and ihese 
dyes lsave importani fundióos: They support noi only ihe individual (protective coloration) 



bul the specie* (sexual sígnala). Wt are now beginning lo undena and lite Chemical and 
physiological pruciuu oí these secretions, and lo be able lo formúlate lite laws that govem 
ihem. Molecular biologists may sooo be handling skin color more or leu as, puntera, handle 


Then the intemal dyes of animal and vegetable biology may acquire a crucial new 
use: They may help ihe human specie* 10 sur vi ve its boredom by fiUing ihe future-as- 
Disneyland with multicolored fauna and flora. 



organism, and be mirrored by ihem. 


A giganiic living work of art, of a wealth and beauty as yei unimaginable, is definitely 

Today s environmenialists and ecologista. who siubbomly continué to cali themselves 
"green," will object that a landscape transió rmed into a Disney land. a work of art, will no 
longer be "natural." But consider Wlten these earfy peoples opened cleanngs in the for- 
esta, they began to malee the landscape "artificial." When they planted fields, they accel- 
erated the artífice. Tlse future Disneyland will simply continué it. 

And, anyway, why can‘t art inform nature.' When we ask why dogs can't be blue with 
red spots, we’re really asking about art’s role in tlse immediate future, which is menaced 
not only by explosions both nuclear and demographic, but equally by the explosión of 
boredom. 




From Genetic Perspective to Biohistory: The 
Ambiguities of Looking Down, Across, and Beyond 

Barbara María Stafford 


&nh. block-ird. red-bUck, 

upphire rlsing in ihe bbck red. wandenng 

bowcver bnght. wnh ihe darity oí mo 
—A. S. Bymn. Tht Virria i n tht GnrJta 





A. S. Byait. in her Elirabethan novel Tht Virgw in tht GanJm, evokes the convoluied stra- 
tigraphy of ihe pre-genetic female body: tactile, wet, coloiful, cavemous. Its shadowy tun- 
nels and nautilus-windings do nol amve al a Specibc lite or precise ocigin bul ripple 
anamocphically actoss a sunless somatic ucean. Today, by contras!, our a lien non is focused 
on ibe bioarubcial — on wlial Roy Aseott lias called "moist realities." 1 TTiis synthetic o» 
combínamela] prodoct of a Systems appruach 2 overlaps an always alrtady aocially and cul- 
lurally "linkered” naiure wiih an emergeni technology. Bioengineering is busily con- 
structing devkes able lo internet in controlled ways wiih minute aspeen of the body.* 
Artificial inielligence (AI), artificial life (AL), robotics, and a wave of new biomaterials are 
further etoding the embedded geológica! analogies, lypical of lite early módems, replacing 
iliem wiih contextleu elementary particles, single celia, simple input pattems, a denuded 
space, and a discontinuous time cotnposed of a network of isoLtted punís and discrete 
steps. 4 All aitempi lo fabrícale lile procevtes "outside of ihe normal carbón settings."’ 



Plumbing tht depths, or situated self-awareness, is giving way before biocompucen 
that mterhnk mic romee hanisms wnh defltshtd as pee t* of livmg systems. Obeying the 
horizontal modtl of ''cite wuild as spreadsheet." 6 biológica! dala is routinely generated in 
real -lime and circulares clectronitally in a relendessly "now" economy. Simultaneously 
depersonalizing and hyper-penonalizing, "biocollage"' druws aiiencion lo «he shifting 
relalions becween individual organic and inorganic enlacies bul ncx lo die entines them- 
selves. Tlie spodighi has thus veertd from tlie subjective probing of langled ancestral 
encrails lo ihe anonymous crisscrossing of distributed nodes in a nebulous hall of 
mimifs — Hice ihose defily deployed in OLifur Eliassons epliemeral ambieni works. Con- 
íuring wiih drízale, fog, and prism-Iaden chandelien activaied clirough lighc projettion, 
ihe anise ’s evanscent suspensión* ihreaien 10 drown ihe panicipani in multifaceted, bul 
tlusive. informando. “ 

Submersion in endlessly refracied glassy vistas and «be atiendan! condición of disem- 
bodimeni has an rene kinship lo «be stlf-removed-from-self perspective of geneiics. While 
claiming lo uneartli ibe buried «reasures of a massively sedimenied corpórea! heriiage. «alk 
of programmed and programmable genes «ends «o Hateen the camal body inco an empiy 
prop. The convicción lha« mformaiion processing can adequately imicace self-developing 

protestes and (ha« chis computer-generated self-organizacion u life has a significan! for- 

malisc curullary: Life is a kind of natural informal ion -processing System, «herefore, i( is 

The lush. fanciful. and subtly evolving ecology Byatt evoked Isas been replaced by a 
Wild West land grab. Sensor*, aciuatocs, agüe software, and complex teclinical Systems 
are being layered on top of. and inserted into, myriad microorganisms to expío» the bo- 
nanza of newly coded material* and electronically compres sed terrams. New gene therapy 
proctdures. DNA-bastd sensor*. and oeher medical applications are foreseen which employ 
state-of-die art mechods to initiate and control Chemical reaciions on DNA strands. Using 
specially designed nano-sized semiconductor* — less than a billionth of an inch in size — 
"conductive linkers" are able to conneci the electrón» properties of semiconductors to 
biological or organic molecules creacing novel nanopartides. 10 I( appears that medicine 
is fliiting with genecic airbrushing, with Gatiata-hkt engineering, «o the poinc where 
gene sequencing and the hun« for retouchable defeets has become a rive«ing «ype of per- 

Eugene Chan, the founder of U.S. Genomics, is developing GeneEngine, a machine lie 
says i* only several vean asvay from being able to quickly and cheaply sequence the human 
groóme* three bi Ilion or so letcers. The show begins with isolating and preparing a blood 
sample, staging it on a black Silicon chip — etched with namneopie chan neis — that si«s on 
top of a glass micruscope slide, and concludes with the behind-the-scenes accivity of two 
lasen reading the data. The denouemenc ts provided by a series of mirron and filten 
directing lighc toward «he DNA on «he chip, illuminating «he fluoresceni «ags. 11 

accounc for nearly all diferentes in human*. This developmem has lead to the founding of 








Online participan!. ore influential in the transformación of these fluorescent bacteria. They 
can control the rute o f mutatiun and sequencing by munipulanng the UV light «Kirie 
from ufar. (The installation consiste of a microscope, a UV light «nuce, a Webserver, and 
a larger-chan-life-size video projectiun that malees visible the separation and interaction 
proccv.ee of the» newly devised entines.) The resulting contextle» biofktions — surfacing 
from the labynnth of the Internet — are mude, if not exactly by committee, by plural, 
ñámele», and faceless intervenen. 

Whether otie examines such procedures cybemef ically. biologiially. or ethkally, trans- 
genic art is equivoca! through and through. On one hand, it representa a mirar ulous 
extensión of what Giorgio Agamben calis “brute” or "naked" life 18 : the life of tl»e 
speties — or. more accurately, vmt as yet undefined species — rather ti tan a tmaiausl) lived 
human and ethical life. On the other hand, it issues a profound challenge to Darwinian 
adaptionism 19 and to the upwardly mobile, tree-like pattem evolution imponed to life's 
history by demonstrating that mucli of what is now coming into biological existente 
ítems to do so for no end-relaced reason. Byatt's wonder at the bodys proximate micro- 
cosm. its branching grotto of common descent, has yielded to an arbitrary and processing 
curiosicy operating either at an immense distance or at such cióse quaners and lower levels 
that it is impossible to assess. Gkibolly linked, but disconnected, imaginings now build an 
array of kmgdom-defying ambiguities. These densely cobbled-together microstopic Sys- 
tems must be serutinizrd with ul traíase computen at smaller and smaller scales. 

A dreamhke 'hypertext rhetoric” charactenzes the explanatory hypotheses deviscd by 
the growing number of physical Sciences co-mingling with Computer Science. Just men- 
ción their ñames, and visions of galaxies, scattered like dust aero» the cosmos, leap to 
mmd: bubble universes and inllation theory, 20 bruñe tlieory, string theory, chaos theory, 
complex adaptite Systems (CAS), entropy, Uya Prigogene’s "dissipotive structute." 21 TTiis 
embrace of dark energ íes. randomne», self-reproduction, and apparent disorder by influ- 
ential segments of the astrophysics and physics communities has been joined by microbio- 
logy’s focus on the impouibly distant and primordial unes of our ciwn strange somatic 
universe. les subcellular investigations, auisted by nanocomputers, ha ve likewise yielded 
an outlandish crup of world-generating vinual/physical entines more like douds of passi- 
bility than dense three -dimensional objeets." Tlie notion that genes are analogous to tiny 
flows of local ized, yet linked, communication — invisible to the naked eyes — is dissolving 

a venerable body analogy likening in orderly composition to a coherent flowing narrative 

threading together succeasive subjective States. 

In the era of man individualization, the corpórea! domain has become a trans-, intra-, 

ínter-, and re-mediated patchwork of inceractíve functions eluding any cotilining or fixed 

solume — not unlike tlie weblog. Most of these textual sites are personal, full of links and 

commentary, tliat esoke the parallel domain of the genomic and the genealógica!. Multi- 

directional hyperlinking acrass many sites chronicles the daily lives of hundreds of thou- 

sands of Netizens, binding their conversations and pointing to newer material that 



tlseir past conversations inspired. Muer spetifically, che bloggers demand fot (histórica!) 
"baekllnks'' 2, — «o learn who is linking to what — is comparable to those researchers who 
sutf the body's submerged tide, similarly dissolving it into active hubs of fluid informa- 
ción. In additiem, tliete is the mímense fruntier of elettronic literatura. 24 Tliis expanding 
Creative metaverse strecches (ti beyotsd the humbler aspirations of tlie informal weblog. 
Post-anthropic biology appears to have a lot in common with these new aesthetic media 
elementa. In both cases, wc are confrunted with an exitless mate of operatiom that are un- 
predictable, discrete, nonlinear, and ever-responsive to the back and forth cücking of múl- 
tiple usen. Pattern — whether on the monitor o» in tl*e petrie dish — is emergen!, denving 
from an elastic database 21 from which mutable excerpts or fragmenta are seletted to inter- 
act with a limited or vast number of options. 

WIm) can doubt, then, that we lite in an era of trans-everything? Goning, artificial life, 
sex reassignment, organ transp Lints, tosmetic surgery, and the identity shifts encouraged 
in cybenpace chip away at our notion of tlte phyucal body as a atable entity that defines 
us from birth to death. Already since the late nineteenth century, antluopometry and 
fingerprinting — those supposedly reliable indkatcics of deviant social tendencies — have 
methanically translaced incluíate somato-psychic experiences into exact quantitative mea- 
surements and defining inscripción*. 26 Many people expect similar revelations (toro molec- 
ular biology, the Science behind DNA typing, and biometrics, the automated methods 

secrets of human nature tlirough distase markeis and telltale codes. 

TTiis tum from weighty ske letón and old-scyle blood-and-guts physiology to diapha- 

nous bio informal íes — processing behavior geneticaliy, neurologically, and hormonally — 

emphasizes portabihty, assemblage, variant, and immediate aereen display. What re- 

mains after this eviscetation? With the ongoing evacuación of the meat of matter, many 
artista have embraced akin and genes. Already since the 1970a, Stelarc has been pain- 
fully piercing and stretching integument, as well as coupiing his body to tethnologual 
devues. But his recent Slimulalor projet ts absolutely relinquiah self-control, handing 
over his body's pleasurable or excruciacing activación to anonymous, extemal, Net-based 
dataflows. 


Like Kac's and Orlan's ómnibus transformación*. Stelarc 's exaggerated investment in 
star tissue, belabored (tatures. and monstrous disabilicy opens vistas onto tlie transcen- 
dental grotesque. Tliis extreme art of múltiple modalities — fur reptesenting and transmit- 
ting what we regard as the "same" tliing diflerently — interestingly porallels the ahift in 
focus tliat has occurred within biology from investigating ti se norm of direct, unmodified 
transmission 2 ' to reveling in transmission with modification. 


fering of "tender organs,” 28 the new biológica! self-inflation ia not a private resístante to 
realicy but a generalized recrafting of it. Currenily, we have ti se transfigurational dress 
of flesls: Think of Orlan, whose self-sortery consista in tirelessly sculpting mutations of 
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detorative detall: Think of Eduardo Kac'i augmented or transgenic bunny Alba — altere <1 
with a tingle fluoctscent green protein (GFP). In either case identity is jastled, but not at 
the v meral level. Kac’s skin-dreuing art obliges us to retait Demda’i "logic of cite 
lupplement"" — defined ai the operation by which an element that a given tyitem tries 
to «dude is readmitted to that lyitem. but only in a negated or debosed focm. On (lie 
contrary, Kac is a sort oí gene tic tattooist, enhancing an exuting animal form by tl>e 
lubcutaneous addition of an ornamental, protein-produced aura. Far from isolating One 
member of tlte rabbit community ai completely dilierrnt from all the reit, this compen- 
lacory act only heightens the ambiguity oí all spetial, or managed, existente. Similarly, 

Nina Levy’i larger-than-life-size cast rom and painted fiberglais iculptures like Grrrlir 

or the Ex/nhtiamil *® are endowed with realistitally rendered, but exaggerated, han di or 

grin. More fretful cumplications than deep-seated liabilities, theie theatrical wearables 
remind viewers that we are looking not at a self-tonrained organism but at a canny 
pfostbesii. 

Such arabesquing works conspicuously highlight the lubiet. Tlm emphasis on tlie 

compact, the iniular, the discreet is a lógica! accompaniment oí the emergente of “petsoo- 

alized medicine" and "consumer genetics.”* 1 PharmaceutKal compan leí are working on a 

ficld called pharmacogenomics, whose goal is to tailor drugi and vitamins to individuáis 
baied on genetic screening. Ironically, this customized delivery of particular diet ingre- 
dients and healtli supplements is occurring at the lame time that the corporate food Sys- 
tem still turns a profit un monocropping. The busmess of growing very few crup varieties 
on a large itale allows them to be harvested cheaply with the greatest efliciency.* 4 A min- 
mul number of genetic varieties are selected and bred ibr high yields. These generics sub- 
sequently become differrntutcd and disgursed thruugh múltiple procesung and seductite 
pockaging. 

Revealing pirallels exist betweeii tlte general public’s ambivalente at eating the 
reshaped homogeneous stutf that is transgenic food or genetically modihed organums 
(GMOs) and its ambivalente at seeing the lelf as a composite of farmed-out, freeze-dried 
genes awaiting further manipulation. The queition of our unease at tlte growing estrange- 
ment of the cuntent of what we eat and the degradation of its quality might equally apply 
to our discomfoct at the harvesting of genetic matter from a devalucd body in which it has 
become merely another profiable foreign resource — much like the transplanable comeas, 
kidneys, livers, hearts. and otlier salea ble organ fragments ghoulishly tafficked in by an 
intemational "body mafia."** 

ingestión of bioengineered products proves that we ate in no way a puré and "natural" 

species.* 4 Thii insight tlut we are becoming voluntary or involuntary hybrids is disorient- 

ingly encapsulated in Ata and Cuther’s photograpli, Omgf-Man, where pocked face 
seamlessly melds with fruit rind. 





Contemplating Aziz and Cueher's un» of mocphrd portraits of hermetically sealed 
boundary-beings, or the quasi-landscapts recombining dala with natural (tatures by ti* 
Cologne-bosed group, KnowbotK Research, o t eren Matthew Barney's glamurously bestial 
five-port Crmailtr films (video allegúeles of the aseen! and descent of che c remaste! mustie, 
ti* rise and tall of testosterune in a transspecies culture). I am struck by how varied and 
pervasive the current passage of human into plant and animal furms lias betome. The pas- 
11 uñate. i rucie. taw animality of Franc o Bacon's rotting sitters" has tumed into something 
equally intense, but intangible, ditectionless, feral. All produttion is co-production, ti* 
unexamined championing of the ideal of choice, altemat ivts. Trani/rr (that is. the transfer- 
ring of human to animal and animal to human properties by the active user-spettator) 
sums up the notion of the user supposedly being involved in creation, rather than merely 
submitting to it. 

litis actual coexistence of humanity/animality/vegetality/minerality — without any 
manifest alFituty ot hidden correspondente 16 — has generated an abundante of hallucina- 
tory worlds, indiscernible creatures, bizatte plasmic substances. and a surplus of strange 
prostheses that mutually modtfy One anotl*r. TI* generative attist's studio mote and 
more tesembles the research laboratory fabncating a machinic phylum at once disjunct 
and expansive. A new ambiguity — wl*ther achieved thruugh metamorphasis, mutation, 
multiplicación, or decompasition — cluracterizes the contemporary att scene intimately 
touched, like the rest of us, by ti* coupling of infotmation technology (IT) to the posthu- 
man engineering of confused forms. 

High-teth biology has spawned an elabórate mythology of plentifiil teproduction. It 
has unlocked a bewildering accumulative domam comparable to gloixilized “Sperse," 
tlut odd distributed dimensión where people are connected not by locaticm but by e-mail. 
Only motioti holds things together since everything is pcneived as either falling or dis- 
pcmng: "Things come into being from the symbiosis of collision perhaps, but there is no 
progress forward, no teleology, no Solutions to ti* problema of the world.” 1 ’ Similarly, ti* 
gene purports to show contení direttly in íes puré (órm; it is no longer dependent for 
meaning on a dialéctica! relationsliip with a greater, enduring body. Ñor does the sign 
mimk a protocype. 

Of coune, this metaphysical shift occurred long ago with Duns Scotus at the do* of 
ti* thuteenth century. Arguing against Tilomas Aquinas, Scotus ’s account of signification 
as representación — signe, rather than being in sume sense identical with the things they 
signify, merely represent those things — demonstrated there was no place for an analogy of 
being (the recognición that God and his creatures are beings in an irreducibly difieren! 
sen*, henee the need to forge a connection between them).* 8 

As denizens of ti* twenty-first century, we readily comprehend what it means to study 

ti* logically possible, whatever migbt be reptesented, and not resina oneself to the actu- 

ally existen!. What nocably sepárales us from the ontology of the medies-ai thinkers, how- 

ever, is the fáct that the possible and the thinkable can now be tumed into things without 
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che mediación of concepts. Pertiaps chis is why Matthew Bamey speaks oí navigating 
an unstable Haas - space between genres in his wock, or "a «me of ambiguous cross- 

In chis liminal domain, ic is noc jusc possible fot a baby cu be improbobly miscaken fot 

a handbag (as in Oscar Wilde's Tht Impórtame of Bang £jroe>/|*° buc for a human being co 

be re-creaced as a llagrani biofiction. Buc personalización, to che g (irth) degree, is noe 

abouc scylishly inverting life and act buc abouc perfcctly incotporacing che natural wich 

che artificial down co dse lase exquisite decaí!. 

Hiere is anodier biological lens wich which co reckon, jusc as there are variable depths 
and múltiple origins. Lile makes mote sense in light of evolución. 41 This means consider- 
ing noc jusc che genetk record, bul che detailed genealógica! evidente gacbered by paleo- 
anchrupologisis, geologists, geochronologists, prehiscoric arthaeulogisis, and evolutkmary 
biologists. These and other viral contributots co the lile Sciences lócate fossil hominids and 
existing societies oí primate species in broad evolutionary and behavioral concexis. 42 Hiis 

diachronic, incraspecific modeling of animal social behavior and dsanging ecology poines 

backward and forward, illuminacing che reciproca! ways in whkh extincc and persisting 

organisms encountered cheir dsanging and unpredktable environmenes. Ic al so avoids 
che cwo maya picfalls chac bedevil aciempis co finid biology in culture, namely seeming 
enher co push loward sociobiological condusions drawing light connections between ge- 
netic and cultural vari enes and praccices, or to push toward a percepción of cultural change 
as somehow analogous to biologkal evolutionary processes, co talk abouc “memes" as if 
chey were genes. 4 ' 

Suzanne Anker peoposed in her 1993 Zooiemiolia (Primales: Frog. Gaulle. Fisb) inscalla- 
cion chac this intriguing interplay comes abouc when ‘lile fractions." Hiere are 234 extanc 
species of primates of which Homo sapiens is the only one wicli global distribución, mucli 
co the detriment of nonhuman primaces and countless ocher organisms struggling for sur- 
vival during che pase thirty thousand years. 44 Anker unde escores the fragility of such vul- 
nerable, threatened, and endangered c reatures — remoce from the glamorous bestiary of 
raritks festooning conservación posten — by sculpting a sheltenng enclave. Luminous 
wall-hung reliéis mude of hydrocal and merallk pigment impon a sensual quality to an 
otherwise abscract code. In chis bulfer zone, a panorama of silvery chromosomal projections 
dynamkally body focth tlse nocational underscructure of living macter. These capering 
ciphers and daiKing glyphs, in tum, are elegantly compres sed and rrfocused for our nar- 
ruwed accencion witliin a shimmenng, svater-filled orb , 4S their marvelousness suspended 
within a biological reserve. 

Morphological permutation — caused by anifice or as a consequeiKe of optical devices — 
is also tlse leicmocif of Anker ’s 2001 work, The BuHetfiy ib ibe Braia.* 6 This incramedul 
installation exposes the deep symmetries found in ar« and nature revealed chrough high- 
speed scientific Instruments lilce micmscopes, celescopes, and MRI scans. Here, again. 




tethnology used in the diecosery of ovtnill pattem Works to i Ilumínale the tomplexities oí 
interindividual and intercommunity relationships. 

The upuleni archive displayed in Anker's Tbt Ballofly in tbe Brarn counters ihe naked, 
freshly concocted aspect of genetic mucan ti. With i ti wall-mounted, quau -Victorean col- 
lection of flamboyant butterfly wings, dramatic blowups of Rorichach digital brain scans, 
and glass cable vnrinei — which contain an illustrated volumt of natural hiitory and an 
assortment of wax casts of intricate mammalian paiti — this mueeolugical cabinet captures 
tile symmetry, U»gic, and intertonnettedness ihared by all living things. Bill Viola, too, 
ha* long bttn plumbing such common rhythmic sequences in electronic forman that 
mimk cite itately unfurlingi of Renaisiance frese oes. In bis stnking five-t han riel video 
mural, Gong Farib by Doy (2001), commissioned by the Deutsche Bank for die Guggen- 
heim Berlín, he elevates the developmental aspee t of biokigy to the level of myth. In one 
projection, a motley procession mores aero» a light-dappled forest trail. The long waver- 
ing line has no beginning or end. Both ephemeral and enduring, chis mongrel parade 
keeps a steady pace to infinity. 

Like animal language whose meaning is often generated not by the sounds themselvei, 
but rather by die ways in which those sounds are modulaced, 4 ’ it is less the syntax of 
Violas miscellany that counts than their sequence. Akin to many birds who seem to 
have a vocabulary of bosically one cali, his pissersby take on difltrent meanings based on 
tl>e frequeney or volume of their signáis. 

Violas habit of revealing the stray or tile overiooked connection between past and pres- 
ent joins his nuanced art to a more mundane biology cuncemed with commonplace occur- 
rences taking place oser long periods and with peripheral perspectives, not just diose 
oSered by the mainline victors. This awareness that the the worid is complex, adaptive, 
and sensitive to small changes — tlsat even the apparently irrelevant is relevant — tunes 
people into curacors of their lires. The human as catchall for inherited traits, as well as 
for found experiences, is a different construct from the human as detritus. Preserving a 
fragüe ballet of randomness — made up of lictle routines and a swirl of minutiae — is tlie 
opposite of the genetic logk of die speck. Consonan t with the ideal of beyondness valued 
■n bioenginecring, transformación, and transient expressicin cechnologies (doning, genetic 
splicing), the genetic perspective interprets lile as a synthetic, detachable, arbitrary, and 
ahistorical ordering of reshuflleable componente. 

No animal species are completely unrelated ñor are their behaviots adaptive in an abso- 
lute sense. Thtne bioartut-researchers engaged in the inceractise creación of autonomous 
novel life forme might ponder the recent discosery by etologists that when humane alter 
die environment, they often cause problems more wormome dian simply the destmction 
of the habitat. One of the chancteristics of complex adaptive Systems is that they are ex- 
tremely sensitive both to inicial conditions and to small change. Thrse slight modifications 
can be ampihed dnproportionately from what was in place at the beginning, causing 
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mapor unexpected OUtCOmea 48 — as, in «he unintended, shortened life span of many animal 
clona. The «erm "evolucionar)' trap" 4 *' encapsulates chis surprising mechanism. It vividly 
descube* the councerinluicive íaci chai an alarming number of apecies today byposs becier 
habitáis co Uve in lesa auicable ones. Anímala — ranging from the buprestid beeile lo wood 
docks co manacees — are led aamy by illuaory cues ihat no longer lielp in a aecting aliered 
by people. 

Anne Wilson's elegancly damaged Feail (2000), a spectr.il banquee cable on whKh are 
pinned che laces' rem nauta of white damaak linen marred by cigaretce boma and bleach 
stains, visualices che deep apee íes histocy drawn on cite skin and aecreced away inaide the 
human body. Hera ia an ¡niérencial view of human lile, recocí amicted from ti se remaining 
traces. A veined and apocced testimonial for downcyding (rtducing che incegmy of a ma- 
terial over time), Wilson cicatea an aestlsetic counterport to ecology, focused on the con- 
tinuil integration and disintegration of every organic and nonorganic substance. 

This valiant coverle» of sooty rings incarnates a topographical analogy. Its fraying inter- 

the physical erosión that comea from the prolonged use and abuse of one's body. Inatead of 
revolutionary, newsbreaking e venta. Feas! presenta us with »tak sígnala. Features creat and 
fsde unobtrusively no» because tbey lack intrinasc importante bul because tlsey are so 

small aa to be obacured by other Ítems or so veiled as to be deemed inconsequential. In 

transforming biohistury' 0 into a quietiac performance art, ahe obligea the viewer to gauge 

how the cumulative changes in tbe fabril of everyman's Ufe — atretching over an extended 

period — might be aummed up at a long glance. Sliadowy tratéis, vamahing trails, and 

miniacule mounda — Eleonor Wilner's "fine aift of gray"' 1 — chai» tlse uncleor path from 

Unlike tlse btuising armamentanum of genetic medical interveiitiona directed at 
preventing or repairing discose — wich its atcendant famas ses of perfección and fiawleaa 
restoration — WiLson carelully preserves the wounda and aaks us to medíate on the cettoin 
peopirdy of mutual decay. If the past is indeed a prologue, we all face the hatard of dia- 
mptios, the inevitable cu» to extinction. Delicately edging the rips with human hair, sise 
reminds us that tisis feathery fur and folíate fringe is our "memento morí," "our very own 
fosail," an evanescent fiber monument to "the towering mortality of human fleah" 42 shared 

Reaolutely an artiat of tlse twenty-fint century — attuned to a dazzling rouge of exqui- 
site pattema from tlse macroscopie to the microacopic — Wilaon makes us see how even tlse 
latent teora Inciden in the luxurunt sveove of our biológica! makeup can be made visible. 
Her upestiy further demónstrales that eacls individual ia a complex ecology of inceracting 
agenta — lseredity, selección, development, cultural practices and valúes — not a mere 
aggregate of them. Like Eva Heaae before Iser, ahe realices that meticulous atitching 
and mending only make aense in liglst of a situated organism's daily struggle to adapt 
itself — by reaasembly — to a complexly fracturing environment. 
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Art and Biotechnology 


Yves Michaud 


ln out scientific and technkal communities, biotechnology has taken a prtviously unpre- 
cedentod posición of vmbility. Ii appears in cite news wiih issues uf therapeutic or repro- 
ductivo cloning, oc oí genetically modified organismo giving riso lo viiulmi and muddled 
contravenía. In a powcríul yet discreto maiiner, biotechnology Isas invadod tho industrial 

domain <food industry. pharmaceuticals, medical ongineering) and its implementation 

pros peas continuo to cxpand, as witneued in tho refiections on sust amable devolopment 

and tho cali to soft tochniques oí enviwnmental control within tho fnunework of eco- 

Art will novel be outdone. Not only have scienco fiction and cinema boon exploting, for 

quito sonso timo, stenarsos oí artificial humam, the fear or dreams arousod by modified or 

prosthetic organísms. and the anguish in liso face of other forms oí lile, but ruiw visual 
artists aro also using biotechnology, with or without scientific tochniques, with or without 
an explica engagomont with the idea of a biotechnological art. Eduardo Kac's fluoroscent 
c reatures are no longer confinod to a contemporary art gallery; they have won oser tlso 
media World, as did Orlan 's spoctacular operar ioiis on her own body. Other prácticos, 
whkh have stayed mote prívate, have insolsed biologkal procesaos soch as implants, scar- 
ifications, pkrcings, tattoos, lissuo cultures, and natural procesaos uf decomposition and 
degradación . 

He re it is a new fiold of acts and wotks that employ tho materials and procossos of tifo. 
Tisis fie Id is associated as much with artists as with thuso who work with tho widely spread 
ideas rolatod to electronk and tochnological art. 

Tlie questions raí sed by tho contemporary art historian and by the philosophor who 

spocialites in aosdsetks, as well as by tho ordinary Citizen who is disononcod or fascinarcd 

First we ask wlsai exactly tisis is all about. Words move about freely but tho ideas 
often remaní impreciso. We need to moasuro wlial is and what is not tho novolty of theso 







prjíluti Modrm are at «he end of cite twentiech century woi nch in findingl and sur- 

prises, bul whai appears to be novel often lurm out co be a revival, upe-ai, oc remake. 

We have «o wonder more ambitiously and with clariiy what regime of new art is being 

escablished, and with what aims. These are ihe «hite queMÍons I will approoch in this 
«esc, wiihoui expectíng «o ñnd «l>e amwen bu« hoping al léase «o outline che main iuuit 

Since we’ie ipeaking of bioiechnology and of bmtech an, i« would be uscful «o Male whac 
ti meanc by bioiechnology. Ai much ai we are eagtr 10 gei 10 what appean 10 be che litan 
oí «lie matter in debates, we find that «he cerní is ai wideipread ai ic is hule defmed. Gen- 
eraliy, che cerm "bioiechnology" deiignacei che ule of biológica! imuumenci or tools lo 
produce cercain subsanen, live beings, or biológica! processes chai will be used in 
lechnical procedures. Bioiechnology is chus a technique using living organisms or pares 
of living organisms co fabrícate or modify chings: make producís, improve plañís or ani- 
máis, develop microorganisms, or carry ouc ates of a biological nacure. 

Bioiechnology m iherefote cover a ver y wide range of procedures, (rom iradilional and 
ancienc co cite mosi receñí applicatiom of biochemistry and genetics. Tlie currenc pre- 
vailing cendency is co narrowly idemify bioiechnology and scieniiBc bioiechnology, 
bioiechnology and genetic engineering. Ii's noc surpnsing: Not only have che new bio- 
cechnologies made a considerable leap forward, bul cite tradicional techniquei have been 
"revisiced" and sciencifitally redeveloped (fot ex ampie, in wtnemaking and che food indus- 
iry). This identificación tendí lo tone cal chai cite se ope of bioteehnologies has been histor- 
Kally wide: Humanicy has, forever (or nearly), used fermentación lechniques, made cheeies 
and alcoholic beverages, used lechniques of c orne rvat ion and aging, improved cite g round 
for culcívaiion, domesucaied and selected animáis and vegetables, producid animal cross- 
breeds and vegetable hybrids. AH of chis is already pan of bioiechnology. 

TTiis very wide scope is, however, divtded in cwo pares; we have gome from largely em- 
pirical biocechnologies in cite post (induding díase dial demanded a \ery high degree of 
subtlecy and empirical savoir faire) sutil as fermenacions, animal or vegetable selección, 
and even vaccinacions. co "sciencific” biocechnologies. Tlseie biocechnologies depend on 
ihe biochemical knowledge of DNA and mate ruis from live beings, which provide the 
defuiiiions of iheir genetic character and mecaboliun and inform the diagnostics and oper- 
ación! that can be performed o« chem (DNA transferí, mono and polyclone antibodiex. 
tissue and cell cultures, iransgenesis, and genetic operacions). 

From che poinc oí view of epistemology and iheocy of knowledge, coniemporary 
bioiechnology íes comcicuie an eminent case for cechnascience, that is, of Science goveming 





h i» citar chai with the distovery uf DNA and cite biochemistry of lite, a Be Id thac until 
now was subjected cu impiucam and (o observación lúa suddenly become scientific. Tin 
m ateríais of knowledge are identified, the principies thac govem cheir interactions known, 
and a priori hypotheses govern their research and exploración; thin wt can use chis knowl- 
edge in a syscematic and organixed manner to obrain denvtd produces, therapeutic tech- 
niques, and general producís. Wt can clone ammals and obtain specifie molecules wich 
perfectly recognicable characceristics from these cloned ammals, even from their milk. 
From a practica! poinc of view, chis progrevsion co che scientific stage allows an engineer- 
ing of producción and its standard irat ion. 

However, we must not forgec ehac che agronomic revolución of che eighceenth cencury, 
die green resolución, as empineal as ic was, was of an exceptional se ale and thac che cam- 
poigns of puri tica t ion and of vaccinacion at tl»e end of the nineceench and beginning of the 
twentieth centuries had immense demographic and social efTects. If we surpassed one mil- 
iten humans at tile beginning of tile twentieth century to six million at che end, desdice 
tlit cwo world wars and repeated violente, lilis is because of tlie revolutions m hygiene and 

The most novel ching would be noc the change of scale but the precisión of che coutse 
of action and of control chai we use, and che new methods of assessment. Widi che more 
or less enlighcened consent of the populación, or of che elite who are supposed to be 
enlightened, che policics of populación and of health — chal which Michel Foucault called 
"bxipolitics'' — were pursued in a largely auchontaiive and indisertminate manner. Today, 
govemmencs and adminiscrations look to lead targeted and differenciaced accions in the 
interese of símil segments of the population while colleccing dse consent and suppon of 
its cituens in general, assisted by fuzzy reasoning and smarc advercising. 

The thrte craits that best charactetize módem biotechnology would therefore be its 
scientific and dseoretical character (no longer empirical), its field of industrial applica- 
cion, and its targeted mechod of administración (which should be and, in principie, is 
consensual). 

If we turn now to dse area between visual are and biotechnology, we not íce wichouc 
surprise an evolution noc unlike what we have jusc described. We go from still empiri- 
cal and implicic biocechnology practices co scientific approaches thac are more explicit. 





or the farming of exotk fish in «he Alian tradition, continué, and, at «he same time, ote 
disrupted by genetic biotechnology. If. according «o Anstotle's theory, ait imítales nalure 
or achíes-es whot rsatuie is powerless lo achkve, chen biotechnologie* ha ve for a long lime 
bern an integral parí oí the motirc» of orí, bul the resources and practkes have consider- 
ably evolved. 

These preliminory remarks cannor danfy much un leas we lake inio account lite nalure oí 
the field of art in which they miervene and form ibeir own con te «t. The biorech art of 
today is not being produced in the milku of lite modern msd-lwentielli century. Since 
pascmodemism, which, dunng the 1980%, marked and named lite uncenain limes of the 
end af modemist logic, we undentand artisik producción wiih much le%s certoiniy than 
when ii obcyed "módem" principies of formal, repeaied innovalions. As when I mosi 
recently mode a deuiled diagnosis of the comemporary silualioa, 1 art loday lends co va- 



tlie "ariisik zones," definid and tdeniifuble. Aulonomous, neo-ananhisiK movemenis 
agoinsi globalizanon have taken from Hokim Bey ihe idea (and the practice) of TAZ, the 
Temporary Aulonomous Zones that can be creaied dunng demonstracions or squailing. 
Exocdy in the same way, coday'% ariworld seems 10 consisi of TEZ, Temporary Esiheik 
Zones, defined in a procedural monner, that is, artistk experiences take place in artistically 
consecrated senings like gal lenes and orí cencers, under conveniionally dehnrd condilions 
and governed by procedures, produced by accors who con define themselves os artists, 
mediantes, or artistk designen. 

The evolutkn in question is even more complex because n is comprised of a double 
of its TEZ. On the orher liand, the TEZ irnd, by their own Huid and eibereal nalure, 10 





metí». Eren misery aestheticizrs itself, as witnessed in a 2003 tunway show urgamzed 
with the recyded dodiing frotn die Emmaüs Astociation, a humanitarian organizaron 
whkh collects leftover or used goods in Euro pe. These new characteristics of ihe art ««Id 
provide the context fot bioctch art- Not oiily don ilm context fu iniu and join without 
dificuliy thc general movemrat oí the aestheticiring of life (when, fot example, artists un- 
dettake to produce and direct spettacular bodily modifications with the asústame of aes- 
tlietic plástic surgery), it also encomposses the potsibility of procedurally tramfotming a 
tedinotcientific activity into an artistic act. 


Once die picture it drawn up, we can inquire into the n ature oí the biotethnologkal ar- 
tistk practica themselves. Hete a series of distinctions is to be made, which sometimes 

We must first distinguish between metaphor and reality. It is obvious that certain pote- 
human or cyborgian practica are only metaphorical: They are characterized by tpecial 

tlie detachable and reversible prendieses transplanted to tlie body, as in the productions of 
Matthew Bamey. Certain new lile t rea t unís correspond uniquely to fantattic raxonomies 
drafted by naturalists whose fcats are circumscribed by verbal invention — fot example, in 

Other operations are, on the other liand, effective in creating physkal transforma! ions 
on bodies to fcirever remodel, scar, tattoo, pierce and/or brand them, wliether with stnctly 
artittic intentions or to be emblematic of altemative lifestyles. 

In tliis fie Id of pmctke. it is important to notke the diferentes, whkh ate btcoming 
harder to distinguish, between individual or gtoup behavior relevant to a diosen lifestyle 


or Ophélie Winter, who are hyper-siliconed fot show business reasons (to tay nothing of 

her shoeleing oversizc breasts on display at squalid village fairt). 

Wliat is interesting hete is precisely the fe-ature whkh is weakened by tisis diferente. 
When the attist himself becomes the ptop of hts art, on the one hand, he c rostes a patli 
airead y expkired by the pmctkes of dandytsm, but, on the other hand, he retrieves the 
world of village fair molisteis without recognizing that it is next to imposstble to tell die 






difiéreme between hfestyle and art. Tlie aort of spontaneous dandyism appropnate for a 
giren contemporary tribe — punk pitre ings or bodily modihcations of bodybuilding 
Champion* — u a good illuatration of chía indttermination where lifestyle encountera dan- 
dyiam, somttimes alio wiih an «ye loward cammemalization. 

Another diatinction 10 be made, elote lo ihe pteteding yet difieren!, ia between (lie real 
use of stience and iia ataging. Cenain artma like Eduardo Kac, Natalie Jeremijenko, 
davidkremera, and Orón Cana develop, in one way or anoibrr, projecta requinng tlse 
pankiparion of scientists co creair tranagensc organiama, cultívale tissuea, or undenake 
xenografia. Oihera "expase" biology or boiany, like Chriaia Sommerer or, previoualy, 

My purpoae ia not lo make a diatinction beiwrrn ihoae who would act for good and 
ihose who would play or pmend, bul 10 point oui ihai ihe engagement of an wnh Science 
waa already an arnsiic theme in ihe 1970a wiih conceptual an and in the Engliah move- 
rneni of An and Language. Just aa operaliona on the aelf by aniat/performera are mx en- 
lirely new — ihink of cenain performancea by Duchamp or Hausman — «he iranamuiaiion 
of biology inco an ia sometimes analogoua 10 whai cenain artista of ihr 1970a were doing 
wuh plsyaica or madsematks. 

Moreover, behind d*e dkhoiomy between real and mecaphonc or acaged use of acience, 
diere liea a considerable conundrum. ihat of che eihkal problema raued by (Ise individual 
approoches and the ethical framework dial dsey engage. 

Aa long aa v*e siay wnh ihe meiaphor or the ataging of Science, almost everything ia per- 
rmtted in the ñame of 6c t ion and artistic liberty. Aa aoon aa we touch upon real ap- 
proachea, thinga change dramatically. 

We don't iseed to go very far beyond Fauatian venturea and lab experimenta. Already, 
deapite the tull reaponsibility of dse individual to himself, attacka on oneaelf, and the auto- 
aggreaaion of cenain anists during dieir performancea, lia ve aroused indignation of aome 
spettators (e.g., dunng aome of Marina Abramovic'a performancea in the 1970a). Certain 
exliibitiona and projecta that uaed live beinga received críticiam for and virulent oppoai- 
tion to the sufiéring or presumed sufienng of the anímala. 11101 the "Dirwinian" installa- 
tion Thr M'crlJ Tbtalrr by Huang Yong Ping in die exhibition Off Lmili at the Georgea 
Pompidou Cerner in Paria in 1995, in which a vanety of insecta and other anímala (acor- 
piona, crickets, etc.) killed each other, became tlse aubject of a legal pnxeeding demand- 
ing the banning of the exhibit by an asaociation of animal rights advócales, who won tlse 

Wlsen we come into the realm of tranagenk manipulationa and lite operations, we fmd 
ourselves in an arca wlsere actions are eminently provocante and potentially dangeroua. 
We don't aee how we can allow aniata to proceed with experimenta that are forbidden to 
scientiata, or at leaat cknely monitoted and aupervised. Yet freedom of the imagination 
sometí mea receivea a aurpriaing exemption from the social reaponaibility procesa. 




Tlie situarían a further complicated by the isa ihat among the artistic projects, noc all 
are inspired by the same purpose and intentiom. or their purpose and incentions are not 
clear. Same seek ta instígate refiettion un the dangers oí biocechnology, the weight of 
commercial lobbies, and the sliding rtsks. Ambiguity is intruduced when the artist goes 
from theory to practice in the work. Jeremijenko's plant cloning pruject shows that envi- 
runment and develupment contrsbuce as muth as the genome to determining individuáis; 
at the same time, the artist clears cloning of suspicion and trivializes genetic manipula- 
tion. Even so, it is noc the atrocity of the performance of certain aesthetic surgeons that 
brings about the criticism of this activity — rather, it shows fascinating potential. 

In this inevitably biotechnological society, sume artists — notably the emblematic 
Kac — put transgenk manipular ions at the Service of new artistic and cultural ends. Such 
a goal carnes with it the redamation of the 
Tisis freedom actuares, albeit in a controlled 





''conventícula]." In a imam manrier the fine transformadle "operations" of Olían liad a 

provocar i ve and subversivo character. They were literally disgusting and repugnant and 

their result on the person o f the artist henelf could hardly pan fot embellishmrnt. Biotech 

att, especially transgenic art, goes even further in defertding a ptogram of human or ani- 

mal mutation, the pfoductHm of supermen, oc putting molisteis into citculation (starting 
with human dones, because, until no*, they ha ve been undentood to be monstrous). Al- 

trady tliere are intellectual groups and millennial secta deíending such programa of muta- 

tion. We hardly diought that the cloning projeets of the Rahelien sect propuse d in this 

transgressive dimensión could come to be seen aesthetically — under the condition that 

art be dissociated from its convention and rediscover its potential for monstnrdty, fot 
transgresión, and even liorror. This, of coune, would not be correa, decent, or appropri- 
ate. It would be aesthetically unacceptable and ethually intolerable. 

We mustn't forget that art can have a dark, transgressive dimensión that does not im- 

ítate the world but rather produces a new wcirld w Itere valúes may be not only contrary to 
t lióse accepted in tlie world, but simply incomparable. In man y respeets, the transgressive 
artfcirms of the Viennese actionism of the I970s brought an inkling of diese possibilities. 
Shortly after die attacks of September 1 1. 2001, die musician Kad-Heinz Stockhausen 
judged, then immediately retracted his words amid the srandal, that those acts were a 
complete work of art, the sublime achievement that the artist had always sought to create. 
The suneolitts definid the surrealist act as a person going down the Street with a loaded 
revolver and emptying it on the lint passerby . . . but we have a hard time looking at serial 
assassins or hideous crimináis as surrealists. 

We can, however, conjecture that the institutional safeguards, die busmess sense, and 
the good relations that we require with the media weigli on such temptations to keep 
them in die State of temptation, and that biotech art will live a long time in die policed 
vitnne of technoscience. But whatever this pressure toward aesthetic dccency. the tempta- 
tion of transgression will remaní, and biotech art will retal n sume of its adventurous and 
dangerous power. 


I . Y ves Michoud, L'urt j fruí gaimx. tuai tur U rmmfbt A l'albáiqui (París: Stock, 2003). 
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